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PIPERAZINE DERIVATIVES AND THEIR USE AS ANTI-INFLAMMATORY AGENTS 
Field of the Invention 

5 

The present invention is directed to piperazine derivatives and their pharmaceutically 
acceptable salts, which inhibit the activity of the chemokines, MIP-1a and RANTES, thereby 
being useful as anti-inflammatory agents. It also relates to pharmaceutical compositions 
containing the derivatives or their pharmaceutically acceptable salts, and methods of their use. 

10 

BACKGROUND OF THE INVENTION 

An important component of the inflammatory process involves the migration and 
activation of select populations of leukocytes from the circulation and their accumulation in the 
affected tissue. While the idea of leukocyte trafficking is not new, it has enjoyed a renaissance 

15 recently following the discovery and characterization of the selectin and integrin families of 
adhesion molecules and the large family of selective chemotatic cytokines known as 
chemokines. Chemokine receptors are expressed on leukocytes and process the signals 
following the binding of the chemokine whereby such signals are eventually transduced into 
migration or activation of the leukocytes towards the source of the chemokine. Therefore, by 

20 regulating the migration and activation of leukocyxes from the peripheral blood to extravascular 
sites in organs, skin, articulations or connective, tissue, chemokines play a critical role in the 
maintenance of host defense as well as in the development of the immune response. 

Originally, the chemokine family of molecules was divided into two groups: the "C-X-C" 
subfamily and the "C-C" subfamily. The characterisitic feature of both of these subfamilies is 

25 the presence of four cysteine residues in highly conserved positions in the molecules. In the 
"C-C" chemokine subfamily, the first two residues are adjacent to each other, while in the X-X- 
C" subfamily, the cysteine residues are separated by a single amino acid residue. A recent 
description of a M -C-" chemokine appears to represent a new family of chemokines in that the "- 
C" chemokine lacks two of the four cysteine residues present in the "C-C" subfamily or the "C- 

30 X-C M subfamily. 
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One member of the M C-C" subfamily of chemokines is macrophage inflammatory 
protein-1a ( #, MIP-1a M ). It is expressed by cells such as macrophages, T and B lymphocytes, 
neutrophils and fibroblasts. A recent study (see Karpus, W.J. et a/., J. Immunol. (1995), Vol. 
1 55, pp. 5003-5010) provides strong in vivo concept validation for a role of MIP-1a in a mouse 
5 experimental autoimmune encephalomyelitis (EAE) model of multiple sclerosis. Multiple 
sclerosis is an autoimmune disease mediated by T and B lymphocytes and macrophages, 
resulting in extensive inflammation and demyelination of white matter in the central nervous 
system. The study showed that antibodies to MIP-1a prevented the development of both initial 
and relapsing disease as well as preventing the infiltration of mononuclear cells into the central 

10 nervous system. Treatment with the antibodies was aiso able to ameliorate the severity of 

ongoing clinical disease. These results led the investigators to conclude that MIP-1a plays an 
important role in the etiology of multiple sclerosis. In addition, another study (see Godiska, R. 
et a/. # J. Neuroimmunology (1995), Vol. 58, pp. 167-176) demonstrated an upregulation of 
mRNA for a number of chemokines, including MIP-1cx, in the lesions and spinal cord of SJL 

15 mice (a strain of mice susceptible to Th^ diseases such as EAE) during the course of acute 
EAE. 

RANTES is another member of the C-C chemokine subfamily (the name RANTES is an 
acronym derived from some of the original obsen/ed and predicted characteristics of the protein 
and its gene: Regulated upon Activation Normal I cell Expressed presumed Secreted). A wide 

20 variety of tissues have been found to express RANTES in a similar pattern to MIP-1a. Strong 
evidence exists linking RANTES to organ transplant rejection, particularly of the kidney. The 
infiltration of mononuclear cells into the interstitium of oraan transolants is the hallmark of acute 
cellar rejection. This cellular infiltrate primarily consists of T cells, macrophages and 
eosinophils. In a study of RANTES expression during acute renal allograft rejection, RANTES 

25 mRNA expression was found in infiltrating mononuclear cells and renal tubular epithelial cells 
and RANTES itself was found to be bound to the endothelial surface of the microvasculature 
within the rejecting graft (see Pattison, J. et a/.. Lancet (1994), Vol. 343, pp. 209-211 and 
Wiedermann, CJ. et a/., Curr. Biol. (1993), Vol. 3, pp. 735-739). 

There is also evidence from a number of studies to implicate the abnormal production of 

30 RANTES in the progression of rheumatoid arthritis (see Rathanaswami, P. et at., J. Biol. Chem. 



WO 98/56771 



PCT/EP98/03503 



-3- 



(1993), Vol. 268, pp. 5834-5839 and Snowden. N. et a/., Lancet (1994), Vol. 343, pp. 547-548). 
Rheumatoid arthritis is a chronic inflammatory disease characterized in part by a memory T 
lymphocyte and monocyte infiltration, which is believed to be mediated by chemotactic factors 
released by inflamed tissues. 
5 In addition, there is strong evidence from other studies implicating RANTES in the 

pathophysiology of rheumatoid arthritis (see Barnes, D.A. et a/., J. Clin. Invest (1998, in press) 
and Plater-Zyberk, C.A. et a/.. Immunol. Lett. (1997), Vol. 57, pp. 1 17-120). For example, in an 
adjuvant-induced arthritis (AIA) model in the rat, antibodies to RANTES greatly reduced the 
development of disease in rats induced for AIA. 

10 These studies and others provide strong evidence that MIP-1a levels are increased in 

EAE models of multiple sclerosis and that RANTES leveis are increased in rneumatoid arthritis 
and kidney transplant rejection (see, e.g., Glabinski, A.R. et a/., Am. J. Pathol. (1997), Vol. 150, 
pp. 617-630; Glabinski, A.R. et a/.. Methods. Enzymol. (1997), Vol. 288, 182-190; and 
Miyagishi, R.S. et a/., J. Neuroimmunol. (1997), Vol. 77, pp. 17-26). In addition, as described 

15 above, these chemokines are chemoattractants for T cells and monocytes which are the major 
cell types that are involved in the pathophysiology of these diseases. Therefore, any molecule 
that inhibits the activity of either of these chemokines would be beneficial in treating these 
diseases and would therefore be useful as an anti-infiammatory agent. 

20 Related Disclosures 

Piperazine derivatives of the type similar to the compounds of the invention are known 
^ in the literature as being useful for a variety of pharmaceutical indications, particularly as 

cardiotonic, neurotropic or anti-inflammatory agents. For example, published European Patent 
Application 0 702 010 (Adir) describes certain piperazine derivatives as being useful as central 

25 nervous system depressants and in the treatment of Alzheimer's and other diseases of 

immunological origin, such as arthritis and intestinal peristaltism. Published European Patent 
Application 0 655 442 (Fujisawa) describes similar piperazine derivatives as tachykinin 
antagonists useful in treating inflammatory diseases such as rheumatoid arthritis and 
osteoarthritis. A Czech published patent application, 260089, and related article, Valenta, V. et 

30 a/.. Collection Czechoslovak Chem. Commun. (1987), Vol. 52, pp. 3013-3023, disclose 

piperazine derivatives as potential neurotropic and cardiovascular agents. European Published 
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Patent Application 0 252 422 (Mitsubishi) and German Published Patent Application 3614363 
(Hoechst) describe piperazine derivatives as being useful as cardiotonic agents. European 
Published Patent Application 0 190 685 (G.D. Searle) describes piperazine derivatives which 
block the 5-lipoxygenase pathway of the arachidonic acid cascade, thereby being useful in the 
5 treatment of allergic and hypersensitivity reactions and inflammation. PCT Published Patent 
Application, WO 96/34864 (Schering Plough) discloses piperazine derivatives useful as 
neurokinin antagonists. 

All of the above references are incorporated herein in full by reference. 
None of the above references describe the piperazine derivatives described herein or 
10 . their usefulness in treating inflammatory disorders in humans by inhibition of the activity of the 
chemokines. MIP-1a and RANTES. 



SUMMARY OF THE INVENTION 

This invention is directed to compounds or their pharmaceutical^ acceptable salts which 
15 inhibit the activity of the chemokines, M!P-1a and RANTES and are therefore useful as 
pharmacological agents for the treatment of inflammatory disorders in humans. 

Accordingly, in one aspect, this invention provides compounds of the following 
formula (la): 



20 



FT R N 




(la) 



wherein: 

R 1a is one or more substituents independently selected from the group consisting of oxo t halo, 
alkyi, cycioalkyl, cycloalkylalkyl, cycloalkyiaminoalkyl, (cycioalkylalkyl)aminoalkyl, 
25 haloalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, formyl, formylalkyl, hydroxyalkyl, 

hydroxyalkenyl, hydroxyalkynyl, (hydroxy )aralkyl, (hydroxy)cycloalkylalkyl, 
mercaptoalkyl, cyanoalkyl, haloalkylcarbonyiaminoalkyl, (alkoxy)aralkyl, alkoxyalkyl, 
aryloxyalkyl, aralkoxyalkyl, alkylthioaikyl, alkylsulfmylalkyl, alkylsulfonyiaikyl, 



/ 
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hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl t dialkylaminoaikyl, 
monoarylaminoalkyl, monoaralkyiaminoalkyl, alkylcarbonylaminoalkyl, 
(alkyicarbonyl)(alkyl)aminoalkyl t azidoalkyl, ureidoalkyl, monoalkylureidoalkyl, 
dialkylureidoalkyl, (alkoxycarbonylaikyl)ureidoalkyl, alkoxycarbonylaminoalkyl, 
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyioxyalkyl, alkoxyalkylcarbonyloxyalkyl, 
aralkoxyalkylcarbonyioxyalkyi, alkyicarbonyi, alkylcarbonylalkyl, carboxy, 
alkoxycarbonyl, aralkoxycarbonyl, aralkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyt, carboxyalkyl, alkoxycarbonylalkyl, aralkoxycarbonylalkyl, 
aminocarbonylaikyl. monoalkytaminocarbonylalkyl. dialkylaminocarbonyialkyt, 
monoarylaminocarDonylalkyl, monoaralkyiaminocarbonylalkyi, arylsulfonyl, heterocyclyl 
and heterocyclyialkyl; 

is one or more substituents independently selected from the group consisting of hydrogen, 
hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, mercaptoalkyl, alkylthio, aikylsulfinyl, 
alkylsufonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, aryloxy, haloalkyl, 
formyl, formylalkyl, nitro, nitroso, cyano. aralkoxy. haloalkoxy, cycloalkyi, cycloalkylalkyl, 
(hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, (cycloalkylalkyl)amino. 
(cycloalkyalkyi)aminoalkyl, cyanoalkyl. alkenyl. alkynyi, aryi, aralkyl, aralkenyl, 
hydroxyaikyl, (hydroxy)aralkyl, hydroxyalkylthioalkyi, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryioxyalkyi. aralKoxyaikyi, amino, monoalkylamino. 
dialkylamino, monoarylamino, monoaralkylamino. aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoaikyl, hydroxyalkylaminoalkyl, monoarylaminoalkyl, monoaralkyiaminoalkyl. 
alkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, alkylcarbonyiaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl. alkoxycarbonylamino, (alkoxycarbonyi)(alkyl)amino, 
alkoxycarbonylaminoalkyl, (alkoxycarbonyi)(alkyl)aminoalkyL carboxy. alkoxycarbonyl, 
aralkoxycarbonyl, alkyicarbonyi, alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl, 
aralkylcarbonyl, araikylcarbonylalkyl, carboxyalkyl. alkoxycarDonylalkyl, 
aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, aminocarbonylaikyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, monoaralkyiaminocarbonylalkyi, 
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amidino, guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, 
monoalkylureidoalkyl. dialkylureidoalkyl, heterocyclyl and heterocyclylalkyl; 
a carbocylic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, arylsulfonyl, alkyithioalkyl, 
alkylsulfinylalkyl t alkylsulfonylalkyl, alkoxy, hydroxyaikoxy, aryloxy, haioalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, aminoalkoxy, cycloalkyl, 
cycloalkylalkyl, (hydroxy)cycloalkylalkyl, cydoalkylamino, cycloaikylaminoalkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl t 
(monoalkylaminoiaraikyl, (hydroxyaikyl)hioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy laralkyl, aryjoxyalkyl, aralkoxyalkyl, amino, monoalkylamino. 
dialkylamino, monoaryiamino, monoaralkylamino, aminoalkylamino, heterocyclylamino, 
(cycloalkyialkyl)amino. alkylcarbonylamino. alkoxycarbonyiamino. alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino. heterocyclylcarbonylamino, 
haloalkylcarbonylamino, alkoxyalkylcarbonyiamino. alkoxycarbonylalkylcarbonylamino. 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonyiamino, 
aminoalkyl, monoalkyiaminoalkyl, dialkylammoalkyl, hydroxyalkylaminoalkyi, 
monoarylaminoalkyl, monoaralkylaminoalkyL alkyicarbonylaminoalkyl, 
aryicarbonyiaminoaikyl, (alkyicarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
aikoxycarbonyiaminoalkyl, alkoxycarDonylalkylcarDonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonyiammoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl t arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyalkoxy)carbonyl, carboxyalkyi, 
alkoxycarbonylaikyl, aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, 
dialkylaminocarbonyloxyalkyl, alkylcarbonylalkyl, arylcarbonylalkyl, aralkyicarbonylalkyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonylalkyl)aminocarbonyl, (monoalkylaminocarbonylalkyl)aminocarbonyl, 
(carboxyalkyl)aminocarbonyl, (alkoxycarbonylalkyl)aminocarbonyl. 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl t aminocarbonylalkyl, 
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monoaikylaminocarbonylalkyl, dialkylaminocarbonylalkyl, monoarylaminocarbonylaikyl, 
monoaralkyiaminocarbonyialkyi, amidino, hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoaryiureido, monoaralkylureido, monohaloalkylureido, 
(monoalkyl)(monoaryl)ureido, dialkylureido. diarylureido, (haloalkylcarbonyl)ureido, 
5 ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, 

monoaralkylureidoalkyl, monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido, monoalkylglycinamido, 
aminocarbonylglycinamido, (alkoxyalkylcarbonyl)gtycinamido t 
(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 

1 0 (alkoxycarbonylaminoalkylcarDonyt)glycinamido. arylcarbonylglycinamido, 

(arylcarbonyl)(alkyl)giycinamido. (monoaraikylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)glycinamido, (monoarytaminocarbonyl)glycinamido. 
(monoarylaminocarbonyl)(alkyl)glycinamido, giycinamidoalkyl, aianinamido, 
monoalkylalaninamido, alaninamidoalkyl, heterocyctyl and heterocyclylalkyl; 

15 or R 3 is a heterocyclic ring system substituted by one or more substituents independently 

selected from the group consisting of hydrogen, hydroxy, halo, alkyl, alkylsufonyl, 
arylsulfonyl, alkoxy, hydroxyalkoxy, haloalkyl. formyl. nitro, cyano, haloalkoxy. alkenyi, 
alkynyl, aryl, aralkyl, amino, monoalkylamino. dialkylamino, monoarylamino, 
monoaralkylamino, alkylcarbonyiamino. alkoxycarbonylamino, alkenylcarbonylamino. 

20 cycloalkylcarbonylamino. aryicarbonyiamino. haloalkylcarbonylamino, 

alkoxyalkylcarDonylamino, alkoxycarbonylalkylcarbonyiamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, alkylcarbonyiaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylaminoalkyl, 

25 carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 

aminocarbonyl, monoalkylaminocarbonyl. dialkylaminocarbonyl, 
monoarylaminocarbonyl, aminocarbonylalkyl, monoaikylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylaikyl, guanidino, ureido, 
monoalkylureido, ureidoalkyl, monoalkylureidoalkyl, and glycinamido; 

30 R 4 is -0-, -N(R 7 )-. -C(R 8 ) 2 - or a bond; 
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R 5 is an alkylene chain or an alkylidene chain, or, if R 4 is a bond, R 5 is an alkylidene chain 

optionally substituted by aryl or -N(R 7 ) 2 ; 
R 6 is -C(0)- t -C(S)-, -CH 2 - or a bond; 

each R 7 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
alkylcarbonyl, alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkyiaminocarbonyl, diaikyiaminocarbonyl, and alkoxycarbonyl; and 

each R 8 is independently selected from the group consisting of hydrogen, alkyl; aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyi, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, 
alkoxycarbonylamino. alkylsulfonyiamino, arylcarbonylamino, 

aikoxycarDonylalkylcarbonylamino. (alkylcarbonyl)(alkyl)amino. aralkylcarbonylamino, 
(aralkylcaroonyl)(alkyl)amino. alkyicarbonylammoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 
heterocyclylcarbonyiaminoalkyl, (aralkylcarbonyl)(alkyi)aminoalkyl, arylsulfonyiamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkyiureido. dialkylureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monohaloalkylureidoalkyl, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl; 

proviaed that when R 4 is -N(R 7 )-, R 3 can not be a heterocyclic ring system containing 4-8 
members consisting of caroon atoms and oniy one nitrogen atom, and 

as a single stereoisomer or a mixture thereof; or a pharmaceutically acceptable salt thereof. 

In another aspect, this invention provides pharmaceutical compositions useful in treating 

an inflammatory disorder in a human in need of such treatment, which composition comprises a 

therapeutically effective amount of a compound of formula (la) as described above, and a 

pharmaceutically acceptabe excipient. 

In another aspect, this invention provides a method of treating an inflammatory disorder 

in a human, which method comprises administering to a human in need of such treatment a 

therapeutically effective amount of a compound of formula (la) as described above. 
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ln another aspect, this invention provides pharmaceutical compositions useful in treating 
an inflammatory disorder in a human in need of such treatment, which composition comprises a 
therapeutically effective amount of a compound of formula (lb): 




wherein R 2 , R 3 , R 4 , R 5 and R 6 are the same as described above for compounds of formula (la); 
and a pharmaceutical^ acceDtable excipient. 

In another aspect, this invention provides a method of treating an inflammatory disorder 
in a human, which method comprises administering to a human in need of such treatment a 
therapeutically effective amount of a compound of formula (lb) as described above. 

In another aspect, this invention provides compounds of the following formula (Ic): 




wherein: 

R 2 , R 3 , R 4 , R 5 and R 5 are the same as described above for the compounds of formula (la); 
Y is a pharmaceutical^ acceptable counterion: 

R 1b is one or more substituents independently selected from the group consisting of hydrogen, 
oxo, halo, alkyl, cycloalkyl t cycloalkylalkyl, cycioalkylaminoalkyl, 
(cycloalkylalkyl)aminoalkyl, haloalkyl. alkenyl. alkynyl, aryl, aralkyl. aralkenyl, formyl, 
formylalkyl, hydroxyaikyl, hydroxyalkenyl, hydroxyalkynyl, (hydroxy)aralkyl, 
(hydroxy)cycloalkylalkyl, mercaptoalkyl, cyanoalkyl, haloalkylcarbonyiaminoalkyl, 
(alkoxy)aralkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, 
alkylsulfonylalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl. alkylcarbonyiaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, azidoalkyl, ureidoalkyl, monoalkylureidoalkyl, 
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dialkylureidoaikyl, (alkoxycarbonylalkyl)ureidoalkyl, alkoxycarbonylaminoaikyl, 
hydroxyalkylaminoalkyl, aryloxyalkyicarbonyloxyalky!, alkoxyalkylcarbonyloxyalkyl, 
aralkoxyalkylcarbonyloxyaikyl, alkylcarbonyl, alkylcarbonylalkyl, carboxy, 
alkoxycarbonyl, aralkoxycarbonyl, aralkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, carboxyalkyl, alkoxycarbonylalkyl, aralkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl. 
monoarylaminocarbonylalkyl. monoaralkyiaminocarbonylaikyl, arylsulfonyl, heterocyclyi 

and heterocyclylalkyl; and 
R 9 is alkyl, aralkyl, haloalkyl, hydroxyalkyl. aikoxyalkyl. carDOxyaikyl, alkoxycarbonylalkyl. 
alkylcarbonylalkyl, alkylcarbonylaminoalkyl, aminocarDonylalkyl, 
monoalkylaminocarbonylalkyl, dialkylaminocarDonylalkyl, hetereocyclyialkyl, or 
cycloalkylalkyl; 

as a single stereoisomer or a mixture thereof: or a pharmaceutical^ acceptable salt thereof. 

In another aspect, this invention provides a pharmaceutical composition useful in 
treating an inflammatory disorder, which composition comprises a therapeutically effective 
amount of a compound of formula (Ic) as described above, and a pharmaceutical^ acceptable 



In another aspect, this invention provides a method of treating an inflammatory Disorder 
in a human, which method comprises administration to a numan in need thereof of such 
treatment of a therapeutically effective amount of a compound of formula (Ic) as described 
above. 

In another aspect, this invention provides compounds of the following formula (Id): 



wherein: 

R 3 , R 4 , R 5 and R 6 are the same as described above for the compounds of formula (la); 



excipient. 




(Id) 
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R 1b is one or more substituents independently selected from the group consisting of oxo, halo, 
alkyl, cycloalkyl, cycloalkylalkyl, cycloalkylaminoalkyl, (cycloalkylalkyl)aminoalkyl, 
haloalkyl, alkenyl, aikynyl, aryl, aralkyl, araikenyl, formyl, formylalkyl, hydroxyalkyl, 
hydroxyalkenyl, hydroxyalkynyl, (hydroxy)aralkyl, (hydroxy)cycloalkylalkyl, 

5 mercaptoalkyl, cyanoalkyl, haloalkylcarbonylaminoalkyl, (alkoxy)aralkyl. alkoxyalkyl, 

aryloxyalkyl, aralkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, 
hydroxyalkylthioalkyi, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl. 
(alkylcarbonyl)(alkyi)aminoalkyl, azidoalkyl, ureidoalkyl, monoalkylureidoalkyl, 

1 o dialkylureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl. alkoxycaroonylaminoalkyl, 

hydroxyalkylaminoalkyl, aryioxyalkylcarbonyioxyalkyl, alkoxyalkylcamonyioxyalkyl, 
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonyl. alkylcarbonylalkyl, carboxy, 
alkoxycarbonyl, aralkoxycarbonyl, aralkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl. dialkylaminocarbonyl, monoarylaminocarbonyi, 

15 monoaralkylaminocarbonyl, carboxyalkyl. alkoxycarbonylalkyl. aralkoxycarbonylalkyl. 

aminocarbonylalkyl, monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, 
monoarylaminocarbonylalkyl, monoaralkylamtnocarDonylalkyl. arylsulfonyi, heterocyclyl 
and heterocyclylalkyl; and 
R 10 is a heterocyclyl optionally substituted by one or more substituents selected from the group 

20 consisting of hydroxy, mercapto. halo, alkyl. alkenyl. aikynyl. phenyl, phenylalkyl, 

phenylalkenyl, alkoxy, phenoxy, phenylalkoxy, haloalkyl, haloalkoxy. formyl, nitro, cyano, 
amidino, cycloalkyl, hydroxyalkyl, alkoxyalkyl. phenoxyalkyl, phenylalkoxyalkyl, amino, 
monoalkylamino, dialkyiamino, monophenyiamino, monophenylalkylamino, aminoalkyl. 
monoalkylaminoalkyl, dialkylaminoalkyl, monophenylaminoalkyl, 

25 monophenylalkylaminoalkyl, carboxy, alkoxycarbonyl, phenyicarbonyl. benzylcarbonyl. 

alkylcarbonyl, carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, phenylaminocarbonyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, ureido, 
monoalkylureido, rnonophenylureido. and monobenzylureido; 

30 as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof. 
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In another aspect, this invention provides a pharmaceutical composition useful in 
treating an inflammatory disorder in a human in need of such treatment, which composition 
comprises a therapeutically effective amount of a compound of formula (Id), as described 
above, and a pharmaceutical^ acceptable excipient. 

In another aspect, this invention provides a method of treating an inflammatory disorder 
in a human, which method comprises administering to a human in need of such treatment a 
therapeutically effective amount of a compound of formula (Id) as described above. 

DETAILED DESCRIPTION OF THE INVENTION 

Definitions 

As used in the specification and appended claims, unless specified to the contrary, the 
following terms have the meaning indicated: 

"Alky!" refers to a straight or branched chain monovalent or divalent radical consisting 
solely of carbon and hydrogen, containing no unsaturation and having from one to eight carbon 
atoms, e.g., methyl, ethyl, n-propyl, 1-methylethyl (/so-propyl), n-butyl, n-pentyi, 
1 ,1-dimethylethyl (Nbutyl), n-heptyl, and the like. 

"Alkylcarbonyl" refer to a radical of the formula -C(0)-R 3 wnere R a is an alkyl radical as 
defined above, e.g., acetyl, ethylcarbonyi, n-propylcarbonyi, and the like. 

"Alkylcarbonylalkyl" refers to a radical of the formula -R a -C(0)-R 3 where each R 3 is 
independently an alkyl radical as defined above, e.g., (acetyl)methyl. 2-(acetyl)ethyl, 
4-(ethylcarbonyl)butyl, and the like. 

"Alkylcarbonylamino" refers to a radical of the formuia -N(H)-C(0)-R a where R a is an 
alkyl radical as defined above, e.g., acetylamino, ethylcarbonylamino. n-propyicarbonylamino. 
and the like. 

"(Alkylcarbonyl)(alkyl)amino n refers to a radical of the formuia -N(R a )-C(0)-R a where 
each R a is independently an alkyl radical as defined above, e.g., A/-methyl-A/-acetylamino, 
A/-ethyl-A/-(ethylcarbonyl)amino, and the like. 

"Alkylcarbonylaminoalkyl" refers to a radical of the formula -R a -N(H)C(0)-R a where each 
R a is independently an alkyl radical as defined above, e.g., acetylaminomethyl, 
2-(acetyiamino)ethyl, 4-(ethylcarbonylamino)butyl, and the like. 
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M (Alkylcarbonyl)(alkyl)aminoalkyr refers to a radical of the formula -R a -N(R a )-G(0)-R a 
where each R a is independently an alkyl radical as defined above, e.g., (N-methyl-A/- 
acetyiamino)methyl, 2-(A/-ethyl-/S/-(ethylcarbonyl)amino)propyl f and the like. 

"Alkylthio" refers to a radical of the formula -S-R a where R a is an alkyl radical as defined 
5 above, e.g., methyithio, ethylthio. n-propylthio, and the like. 

"Alkylsulfinyl" refers to a radical of the formula -S(0)R a where R a is an alkyl radical as 
defined above, e.g., methylsulfinyl, ethylsulfinyl, n-propylsulfinyl, and the like. 

"Alkylsulfonyl" refers to a radical of the formula -S(0) 2 R a where R a is an alkyl radical as 
defined above, e.g., methylsulfonyl, ethylsulfonyl, n-propylsulfonyl, and the like. 
10 "Alkylthioalkyl" refers to a radical of the formula -R a -S-R 3 where each R a is 

independently an alkyl radical as defined above, e.g., methylthiomethyl, 2-methylthioethyl, 
2-ethylthiopropyl, and the like. 

"Alkylsulfinylalkyl" refers to a radical of the formula -R a -S(0)-R a where where each R a is 
independently an alkyl radical as defined above, e.g., methylsulfinylmethyl, 
15 2-methylsulfmylethyl, 2-ethylsulfinylpropyl, and the like. 

"Alkylsulfonylalkyl" refers to a radical of the formula -R a -S(0) 2 -R a where each R a is 
independently an alkyl radical as defined above, e.g.. methylsuifonyimethyl, 
2-methylsulfonylethyl, 2-ethylsuifonylpropyl, and the like. 

"Alkylsulfonyiamino" refers to a radical of the formula -N(H)-S(0) 2 -R 3 where R a is an 
20 alkyl radical as defined above, e.g., methylsulfonvlamino. ethylsulfonyiamino. iso 
propylsulfonylamino, and the like. 

"Alkyisulfonylaminoalkyr refers to a radical of the formula -R a -N(H)-S(0) 2 -R a where 
each R a is independently an alkyl radical as defined above, e.g., methylsulfonylaminomethyl, 
2-(ethylsulfonylamino)ethyl, 3-(/so-propylsulfonylamino)propyl. and the like. 
25 M (Alkylsulfonyl)(alkyl)aminoalkyr refers to a radical of the formula -R a -N(R a )-S(0) 2 -R a 

where each R a is independently an alkyl radical as defined above, e.g., 
(methylsulfonyl)(methyl)aminomethyl 1 2-((ethylsulfonyl)(methyl)amino)ethyl, 3-((/so- 
propylsulfonyl)(ethyl)amino)propyl, and the like. 

"Alkenyl" refers to a straight or branched chain monovalent or divalent radical consisting 
30 solely of carbon and hydrogen, containing at least one double bond and having from two to 
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eight carbon atoms, e.g., ethenyl, prop-1-enyl, but-1-enyl. pent-1-enyl, penta-1,4-dienyl, and the 
like. 

"Alkenylcarbonylamino" refers to a radical of the formula -N(H)-C(0)-R c where R c is an 
alkenvl radical as defined above, e.g., ethenylcarbonylamino, prop-2-enylcarbonylamino, but-2- 

enylcarbonylamino, and the like. 

"Alkynyl" refers to a straight or branched chain monovalent or divalent radical consisting 
solely of carbon and hydrogen, containing at least one triple bond and having from two to eight 
carbon atoms, e.g., ethynyi, prop-1-ynyl, but-i-ynyl, pent-1-ynyl, pent-3-ynyl, and the like. 

"Alkoxy" refers to a radical of the formula -OR a where R a is an alkyl radical as defined 
above, e.g., methoxy. ethoxy, n-propoxy. 1-methylethoxy (/so-propoxy), n-butoxy, n-pentoxy. 
1,1-dimethylethoxy (f-butoxy), and the like. 

"Alkoxycarbonyl" refers to a radical of the formula -C(0)OR a where R a is an alkyl radical 
as defined above, e.g., methoxycarbonyl, ethoxycarbonyl. n-propoxycarbonyl, and the like. 

"Alkoxycarbonylalkyl" refers to a radical of the formula -R a -C(0)OR a where each R a is 
independently an alkyl radical as defined above, e.g., methoxycarbonyimethyl, 
2-(ethoxycarbonyl)ethyl, 2-(methoxycarbonyl)propyl, and the like. 

"Alkoxyalkylcarbonyloxyalkyl" refers to a radical of the formula -R a -OC(0)-R a -OR a wnere 
each R a is independently an alkyl radical as defined above, e.g., 

methoxyrnethylcarbonyloxy methyl, 2-(2-(2-(ethoxy)ethyicarbonyioxy)ethyl)ethyl. 2-(3-(2- 
(ethoxy)ethylcarbonyioxy)propyl)ethyl, and the like. 

•'Alkoxycarbonylamino" refers to a radical of the formula -N(H)-C(0)-OR a where R a is an 
alkyl radical as defined above, e.g., methoxycarbonylamino, ethoxycarbonylamino, 
/sopropoxycarbonylamino, and the like. 

^AlkoxyrarbonylXalkyOamino'' refers to a radical of the formula -N(R a )(C(0)OR a ) where 
each R a is independently an alkyl radical as defined above, e.g., N-methyl-A/- 
methoxycarbonylamino, A/-ethyl-N-ethoxycarbonylamino, and the like. 

"Alkoxycarbonylaminoalkyr refers to a radical of the formula -R a -N(H)-C(0)-OR a where 
each R a is independently an alkyl radical as defined above, e.g., methoxycarbonylaminomethyl, 
2-(ethoxycarbonylamino)ethyl, /sopropoxycarbonylaminomethyl, and the like. 

"(AlkoxycarbonyOCalkyOaminoalkyl" refers to a radical of the formula -R a - 
N(R a )(C(0)OR a ) where each R a is independently an alkyl radical as defined above, e.g., 
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A/-methyl-AAmethoxycarbonylaminomethyl, 2-(A/-ethyl-A/-ethoxycarbonylamino)ethyl, and the 
like. 

"(Alkoxy)aralkyr refers to an aralkyl radical wherein the alkyl group therein is substituted 
by an alkoxy radical as defined above, e.g., 2-phenyl-1-methoxyethyl, phenyl(methoxy)methyl, 
5 and the like. 

"Alkoxyalkylcarbonylamino" refers to a radical of the formula -N(H)-C(0)-R a -0-R a where 
each R a is an alkyl radical as defined above, e.g., methoxymethylcarbonylamino, 
ethoxyethylcarbonylamino, methoxyethylcarbonylamino, and the like. 

"Alkoxycarbonylalkylcarbonylamino" refers to a radical of the formula 
10 -N(H)-C(0)-R a -C(0)OR a where each R a is independently an alkyl radical as defined above, e.g.. 
ethoxycarbonylmethylcarbonyiamino. methoxycarbonylmethylcarbonyiamino, 
(2-ethoxycarbonylethyl)carbonyiamino, (2-methoxycarbonylethyi)carbonyiamino, and the like. 

"Alkoxycarbonylalkylcarbonylaminoalkyl" refers to a radical of the formula 
-R a -N(H)-C(O)-R a -C(0)0R a where each R a is independently an alkyl radical as defined above. 
15 e.g., ethoxycarbonylmethylcarbonylaminomethyl, 

2-(methoxycarbonyimethylcarbonyiamino)ethyl, l-((2-ethoxycarbonylethyl)carbonylamino)ethyl, 
(2-methoxycarbonylethyl)carbonylaminomethyl, and the like. 

"(Alkoxycarbonylalkyljaminocarbonyl" refers to a radical of the formula -C(0)-N(H)-R a - 
C(0)-OR a where each R a is independently an alkyl radical as defined above, e.g., 
20 (methoxycarbonylmethyl)aminocarbonyl. (2-(ethoxycarDonyl)ethyl)aminocarbonyl. (1- 
(methoxycarbonyl)ethyl)aminocarbonyl, and the like. 

"(Alkoxycarbonylalkyl)ureidoalkyr refers to a radical of the formula -R a -N(H)-C(0)-N(H)- 
R a -C(0)-OR a where each R a is independently an alkyl radical as defined above and where the 
nitrogen to which -R a -C(0)-OR a is attached is indicated as "AT, e.g., 
25 (ethoxycarbonylmethyl)ureidomethyl, (2-(ethoxycarbonyl)ethyl)ureidomethyl. 2-((2- 

(ethoxycarbonyl)ethyl)ureido)ethyl, and the like. 

M (Alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido M refers to a radical of the formula 
-N(H)-C(0)-CHrN(R a )-C(0)-R a -C(0)-ORa where each R a is independently an alkyl radical as 
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defmed above, e.g., (methoxycarbonylmethyicarbonyl)(methyl)glycinamido f 
((2-ethoxycarbonylethyl)carbonyl)(ethyl)giycinamido, and the like. 

M (Alkoxyalkyicarbonyi)glycinamido" refers to a radical of the formula -N(H)-C(0)-CH 2 - 
N(H)-C(0)-R a -0-R a where each R a is independently an alkyl radical as defined above, e.g., 
5 (methoxyacetyl)glycinamido, (ethoxyacetyl)glycinamido; and the like. 

"Alkylene chain 1 ' refers to straight or branched chain divalent radical consisting solely of 
carbonyl and hydrogen, containing no unsaturation and having from one to eight carbon atoms, 
e.g., methylene, ethylene, propylene, n-butylene, and the like. 

"Alkylidene chain" refers to a straight or branched chain unsaturated divalent radical 
10 consisting solely of carbon and hydrogen atoms, having from one to eight carbon atoms, 

wherein the unsaturation is present only as double bonds and wherein a double bond can exist 
between the first carbon of the chain and the rest of the molecule, e.g., ethylidene, propylidene, 
n-butylidene, and the like. 

"Amino" refers to the radical -NH 2 . v 
15 "Aminoalkyl" refers to a radical of the formula -R a NH 2 where R a is an alkyl radical as 

defined above, e.g., aminbmethyl, 2-aminoethyl, 3-aminopropyl, 2-aminopropyl, and the like. 

"Aminoalkylamino" refers to a radical of the formula -N(H)-R 0 -NH 2 wnere R a is an alkyl 
radical as defined above, e.g., aminomethylamino, (2-aminoethyl)amino, (2-aminopropyl)amino. 
and the like. 

20 "Aminoalkoxy" refers to a radical of a formuia -OR a -NH 2 wnere R a is an alkyl radical as 

defined above, e.g., aminomethoxy, 2-aminoethoxy, 3-aminopropoxy, 2-aminopropoxy, 4- 
aminobutoxy, and the like. 

"Aminocarbonyl" refers to the radical -C(0)NH 2 . 

"Aminocarbonylglycinamido" refers to a radical of the formula -N(H)-C(0)-CH 2 -N(H)- 
25 C(0)-NH 2 . 

"(Aminocarbonyl)(alkyl)glycinamido" refers to a radical of the formula 
-N(H)-C(0)-CH 2 -N(R a )-C(0)-NH 2 where R a is an alkyl radical as defined above and where the 
nitrogen with the R a substituent is designated as M /V" , e.g., 

(aminocarbonyl)(A/ , -methyl)glycinamido, (aminocarbonyl)(W'-ethyl)glycinamido, and the like. 



WO 98/56771 



PCT/EP98/03503 



-17- 

-Aminocarbonylalkyl" refers to a radical of the formula -R a -C(0)NH 2 where R a is an alkyl 
radical as defined above, e.g., aminccarbonyimethyl, 2-(aminocarbonyl)ethyl t 
2-(aminocarbonyl)propyl t and the like. 

"(AminocarbonylalkyOaminocarbonyl" refers to a radical of the formula -C(0)-N(H)-R a - 
5 C(0)-NH 2 where R a is an alkyl radical as defined above, e.g., 

(aminocarbonylmethyl)aminocarbonyl, (2-aminocarbonylethyl)aminocarbonyl, (1- 
aminocarbonylethyl)aminocarbonyl, and the like. 

"(Aminoalkyl)aminocarbonyr refers to a radical of the formula -C(0)-N(H)-R a -NH 2 where 
R a is an alkyl radical as defined above, e.g., (aminomethyi)aminocarbonyl, (2- 
10 aminoethyl)aminocarDonyl, (l-aminoethyl)aminocarbonyl, and the like. 
. "Amidino" refers to the radical -C(NH)NH 2 . 
"Aryl" refers to a phenyl or naphthyl radical Unless stated otherwise specifically in the 
specification, the term "aryl" or the prefix "ar-" (such as in "aralkyl") is meant to include aryl 
radicals optionally substituted by one or more substituents selected from the group consisting of 
15 hydroxy, mercapto, halo, alkyl, alkenyl, alkynyl, phenyl, phenylalkyl, phenylalkenyl, alkoxy, 
phenoxy, phenylalkoxy, haloalkyl, haloalkoxy, formyl, nitro, cyano, amidino, cycioalkyl, 
hydroxyalkyl, alkoxyalkyl, phenoxyalkyi, phenylalkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monophenylamino. monophenylalkylamino. aminoalkyl, monoalkylaminoaikyl, 
dialkylaminoalkyl, monophenyiaminoalkyL monophenylalkylaminoalkyl. alkylcarbonyl, carboxy. 
20 alkoxycarbonyl, carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, monoalkylaminocarbonyl, 
dialkylaminocarbonyi, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkyiaminocarbonylalkyl, as defined herein. 

"Arylcarbonyl" refers to a radical of the formula -C(0)R b where R b is an aryl radical as 
defined above, e.g., phenylcarbonyl and naphthalen-2-ylcarbonyl, and the like. 
25 "Arylcarbonylalkyl" refers to a radical of the formula -R a C(0)R b where R a is an alkyl 

radical as defined above and R b is an aryl radical as defined above, e.g., phenylcarbonylmethyl, 
2-(phenylcarbonyl)ethyl, 3-(naphthalen-2-yicarbonyl)propyl, and the like. 

"Arylcarbonyiaminoalkyl*' refers to a radical of the formula -R a -N(H)-C(0)-R b where R a is 
an alkyl radical as defined above and R b is an aryl radical as defined above, e.g., (4- 
30 methoxyphenyl)carbonylaminomethyl t 2-((4-fluorophenyl)carbonylamino)ethyl, 1-((4- 
chlorophenyl)carbonylamino)ethyl, and the like. 
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"Arylsulfonyr refers to a radical of the formula -S(0) r R b where R b is an aryl radical as 
defined above, e.g., phenylsuifonyl, (4-chlorophenyl)sulfonyl, (3-nitrophenyl)sulfonyl, and the 
like. 

"Arylsulfonylamino" refers to a radical of the formula -N(H)-S(0) 2 -R b where R b is an aryl 
5 radical as defined above, e.g., phenylsulfonyiamino, (4-chlorophenyl)sulfonylamino, (4- 
fluorophenyl)sulfonylamino, (3-nitrophenyl)sulfonylamino), and the like. 

"Arylsulfonylaminoalkyr refers to a radical of the formula -R a -N(H)-S(0) 2 -R b where R a is 
an alkyi radical as defined above and R b is an aryl radical as defined above, e.g., 
phenylsulfonylaminomethyl, (4-chlorophenyl)sulfonylaminomethyl, 2-((4- 
10 fluorophenyl)sulfonyiamino)ethyl, 1-((3-niiropnenyl)sulfonylamino)ethyl, and the like. 

"(Arylsulfonyl)(alkyl)aminoalkyl H refers to a radical of the formula -R a -N(R a )-S(0) 2 -R b 
where each R a is independently an alkyl radical as defined above and R b is an aryl radical as 
defined above, e.g., (phenylsulfonyl)(methyl)aminomethyl, 

((4-chlorophenyl)suifonyl)(ethyl)aminomethyl, 2-(((4-fluorophenyl)sulfonyl)(methyl)amino)ethyl l 
1 5 1 -(((3-nitrophenyl)sulfonyl)(ethyl)amino)ethyl. and the like. 

n (Alkoxycarbonylaminoalkylcarbonyl)giycinamido n refers to a radical of the formula 
-N(H)-C(0)-CH 2 -N(H)-C(0)-N(H)-C(0)-OR a wnere R a is an alkyl radical as defined above, e.g., 
(ethoxycarbonyiaminocarbonyl)glycinamido, (methoxycarDonylaminocarbonyl)glycinamido, and 

the like. 

20 "Arylcarbonyigiycinamido" refers to a radical of the formula -N(H)-C(0)-CH 2 -Nm)-C(0)- 

R b where R b is an aryl radical as defined above, e.g., phenylcarbonylglycinamido, (4-fluoro-3- 
trifluoromethylphenyl)carbonylgiycinamido, (4-fluoropnenyl)carbonylglycinamido, and the like. 

M (Arylcarbonyl)(alkyl)glycinamido M refers to a radical of the formula 
-N(H)-C(0)-CH 2 -N(R a )-C(0)-R b where R a is an alkyl radical as defined above and R b is an aryl 

25 radical as defined above and the nitrogen to which the R a radical is attached is designated as 
"AT, e.g., (phenyicarbonyl)(W-methyl)glycinamido, ((4-fluoro-3- 
trifluoromethylphenyl)carbonyl)(A/-ethyl)glycinamido, 
((4-fluorophenyl)carbonyl)(A/'-methyl)glycinamido, and the like. 
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" Aralkyl" refers to a radical of the formula -R a R b where R a is an alkyl radical as defined 
above and R b is an aryl radical as defined above, e.g., benzyl, and the like. 

"Aralkylcarbonyl" refers to a radical of the formula -C(0)-R d where Ra is an aralkyl 
radical as defined above, e.g., benzylcarbonyl, 1-(phenyl)ethylcarbonyl, and the like. 
5 "AralkylcarbonylalkyP refers to a radical of the formula -R a C(0)R d where R a is an alkyl 

radical as defined above and is an aralkyl radical as defined above, e.g., 
benzylcarbonylmethyl, 2-(1-(phenyl)ethylcarbonyl)ethyl, and the like. 

"Aralkenyl" refers to a radical of the formula -R c Rb where R b is an aryl radical as defined 
above and R c is an alkenyl radical as defined above, e.g., 3-phenyipropylid-1-enyi, and the like. 
10 "Aryloxy" refers to a radical of the formula -OR b wnere R b is an aryl radical as definec 

above, e.g., phenoxy and naphthoxy, and the like. 

"Aralkoxycarbonyl" refers to a radical of the formula -C(0)OR <? where Ra is an aralkyl 
radical as defined above, e.g., benzyloxycarbonyl, and the like. 

"Aralkoxycarbonyialkyl" refers to a radical of the formula -R a C(0)OR<< where R a is an 
15 alkyl radical as defined above and R^ is an aralkyl radical as defined above, e.g., 

benzyioxycarbonylmethyl, 2-(benzyloxycarbonyl)ethyl. 3-((naphthalen-2-yl)oxy)carbonyl)propyI, 
and the like. 

"Aryloxyalkyl" refers to a radical of the formula -R a -OR b where R a is an alkyl radical as 
defined above and R b is an aryl radical as defined above, e.g., phenoxymethyl. 
20 2-(phenoxy)ethyl, 3-(phenoxy)propyl, and the like. 

"Aryloxyalkylcarbonyioxyalkyr refers to a radical of the formula -R a -OCfO)-R a -OR b 
where each R a is independently an alkyl radical as defined above and R b is an aryl radical as 
defined above, e.g., phenoxymethylcarbonyloxymethyl, (2-phenoxyethyl)carbonyioxymethyl, 
3-((2-phenoxyethyl)carbonyloxy)propyl, and the like. 
25 "Aralkoxy" refers to a radical of the formula -OR^ where R d is an aralkyl radical as 

defined above, e.g., benzyloxy, and the like. 

"Aralkoxylalkyl" refers to a radical of the formula -R a -OR<s wnere R a is an alkyl radical as 
defined above and R<j is an aralkyl radical as defined above, e.g., benzyloxy methyl, 
2-phenylethoxymethyl, and the like. 
30 "Aralkoxyalkylcarbonyloxyalkyl" refers to a radical of the formula -R a -OC(0)-R a -OR d 

where each R a is independently an alkyl radical as defined above and R d is an aralkyl radical as 
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defmed above, e.g., benzyloxymethylcarbonyloxymethyl, (2-(phenyl)ethoxymethyl)- 
carbonyloxymethyl, 2-((2-(phenyl)ethoxymethyi)carbonyioxy)ethyt, and the like. 

"Alkoxyalkyl" refers to a radical of the formula -R a OR a where each R a is independently 
an alkyl radical as defined above, e.g., methoxyethyl, ethoxy methyl, propoxymethyl, 

propoxyethyl, and the like. 

"Alaninamido" refers to a radical of the formula -N(H)-C(0)-C(CH 3 )H-NH 2 . 

"Alanimamidoalkyl" refers to a radical of the formula -R a -N(H)-C{0)-C(CH 3 )H-NH 2 where 
R a is an alkyl radical as defined above, e.g., alaninamidomethyl, 2-(alaninamido)ethyl, 1- 
(alaninamido)ethyl, 3-(alaninamido)propyl, and the like. 

"Azidoaikyl" refers to radical of the formula -R a -N 3 where R a is an alkyl radical as defined 
above, e.g., 2-azidoethyl, 3-azidopropyl, 2-azidopropyl, 4-azidobutyl, and the like. 

"Benzyl" refers to a radical of the formula -CH 2 -R h where R h is a phenyl radical 
optionally substituted by one or more substituents selected from the group consisting of 
hydroxy, halo, alkyl, haloalkyl, alkoxy, alkenyl, nitro, cyano. amino, monoalkylamino, 
dialkylamino, alkylcarbonyl, carboxy, alkoxy carbonyi, and aminocarbonyl. 

"Benzylcarbonyl" refers to a radical of the formula -C(0)-CH 2 -R h where R h is a phenyl 
radical as defined above, e.g., (4-methoxybenzyl)carDonyl, (3-fluorobenzyi)carbonyl. and the 
like. 

"Carboxy" refers to the radical -C(0)OH. 

"Carboxyalkyl" refers to the radical of the formula -R a -C(0)OH where R a is an alkyl 
radical as defined above, e.g., carboxymethyl, 2-carooxyethyl, 3-carboxypropyl, and the like. 

-(Carboxyalkyl)aminocarfaonyr refers to a radical of the formula -C(0)-N(H)-R a -C(0)OH 
where R a is an alkyl radical as defined above, e.g., (carboxymethyl)aminocarbonyl, (2- 
carboxyethyl)aminocarbonyl, (l-carboxyethyl)aminocarbonyl, and the like. 

"Carbocyciic ring system" refers to a stable 3- to 15-membered ring radical consisting 
solely of carbon and hydrogen atoms. For purposes of this invention, the carbocyciic ring 
system radical may be a monocyclic, bicyclic or tricyclic ring system, and may include fused or 
bridged ring systems, and the ring system may be partially or fully saturated or aromatic, and 
the carbon atoms in the ring system may be optionally oxidized. Examples of such carbocyciic 
ring system radicals include, but are not limited to, cyclopropyl, cyclobutyl, cyclohexyl, 
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norbornane, norbornene, adamantyl, bicyclo[2.2.2]octane, phenyl, naphthyl, indenyl, azulenyi, 
fluorenyl, anthracenyl, and the like. 

"Cycloalkyl" refers to a stable 3- to 10-membered monocyclic or bicyclic radical which is 
saturated, and which consist solely of carbon and hydrogen atoms, e.g., cyclopropyl, cyclobutyl, 
5 cyclobutyl, cyclohexyl, decalinyl arid the like. Unless otherwise stated specifically in the 

specification, the term "cycloalkyl" is meant to include cycloalkyl radicals which are optionally 
substituted by one or more substituents independently selected from the group consisting of 
alkyl, halo, hydroxy, amino, nitro, alkoxy, carboxy, phenyl and alkoxycarbonyl. 

"Cycloalkylalkyl" refers to a radical of the formula -R a -Re where R a is an alkyl radical as 
10 defined above and Re is a cycloalkyl radical as defined above, e.g., cyclopropylmethyl, 
2-cyclobutylethyl, 3-cyclohexyipropyl, and the like. 

"Cycloalkylamino" refers to a radical of the formula -N(H)-Re where R« is a cycloalkyl 
radical as defined above, e.g., cyclopropylamino, cyclobutylamino, cyclohexylamino, and the 
like. 

15 "Cycioalkyiaminoalkyr refers to a radical of the formula -R a -N(H)-Re where R a is an alkyl 

radical as defined above and Re is a cycloalkyl radical as defined above, e.g., 
cyclopropylaminomethyl, 2-(cyciobutylamino)ethyl, cyclohexylaminomethyl, and the like. 

"(Cycloalkylalkyl)amino n refers to a radical of the formula -N(H)-R a -R e where R a is an 
alkyl radical as defined above and R« is a cycloalkyl radical as defined above, e.g., 

20 (cyclopropylmethyl)amino, (2-cyciobutylethyOamino, (3-cyclohexyipropyl)amino, and the like. 

"(Cycloalkylalkyl)aminoalkyr' refers to a radical of the formula -R a -N(H)-R a -R e where 
each R a is independently an alkyl radical as defined above and Re is a cycloalkyl radical as 
defined above, e.g., (cyclopropylmethyl)aminomethyl, 2-((2-cyclobutylethyl)amino)ethyl, 
(3-cyclohexylpropyl)aminomethyl, and the like. 

25 "Cycloalkylcarbonylamino" refers to a radical of the formula -C(0)-N(H)-Re where R e is a 

cycloalkyl radical as defined above, e.g., cyclopropylcarbonylamino, 

(2-phenylcyclopropyl)carbonylamino, cyclohexylcarbonyiamino, 4-cyanodecalinylcarbonylamino. 
cyclopentylcarbonylamino, and the like. 

"Cycloalkylcarbonylaminoalkyl" refers to a radical of the formula -R a -C(0)-N(H)-Re 
30 where R a is an alkyl radical as defined above and Re is a cycloalkyl radical as defined above, 
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e.g., cyclopropylcarbonylaminomethyl, 2-((2-phenylcyclopropyl)carbonyiamino)ethyl, 

1- (cyclohexylcarbonyiamino)ethyl, (3-phenylcyclopentyl)carbonylaminomethyl, and the like. 

"Cycloalkylalkylcarbonylamino" refers to a radical of the formula -C(0)-N(H)-R a -Re 
where R a is an alkyl radical as defined above and R* is a cycloalkyl radical as defined above, 
5 e.g., (cyciopropylmethyl)carbonylamino, ((2-phenylcyclopropyi)methyl)carbonylamino, (2- 
cyclohexylethyl)carbonyiamino t (l-cyclohexylethyl)carbonylamino, and the like. 

"Cyano" refers to the radical -CN. 

"Cyanoalkyl" refers to a radical of the formula -R a CN where R a is an alkyl radical as 
defined above, cyanomethyl, 2-(cyano)ethyl, 3-(cyano)propyl, and the like. 
10 "DMF" refers to Af,W-dimethylformamide. 

"DMSO" refers to dimethylsulfoxide. 

"Dialkylamino" refers to a radical of the formula -N(R a )R a where each R a is 
independently an alkyl radical as defined above, e.g., dimethylamino, methylethylamino, 
diethylamino, dipropylamino, ethylpropylamino, and the like. 
15 "Dialkylaminoalkyl" refers to a radical of the formula -R a -N(R a )R a where each R a is 

independently an alkyl radical as defined above, e.g., dimethylaminomethyl, 
methyethylaminomethyl, 2-diethylaminoethyl, 3-dipropylaminopropyl, and the like. 

"Dialkylaminocarbonyl" refers to a radical of the formula -C(0)N(R a )R 2 where each R a is 
independently an alkyl radical as defined above, e.g., dimethyiaminocarbonyl, 
20 methylethylaminocarbonyl, diethylaminocarbonyl, dipropylammocarbonyl, 
ethylpropyiaminocarbonyl, and the like. 

"Dialkylaminocarbonylalkyl" refers to a radical of the formula -R a -C(0)N(R a )R a where 
each R a is independently an alkyl radical as defined above, e.g., dimethylaminocarbonylmethyi, 

2- (methylethylaminocarbonyl)ethyl, 3-(diethylaminocarbonyl)propyl f 
25 2-(dipropylaminocarbonyl)propyl, and the like. 

"Dialkylaminocarbonyloxyalkyl" refers to a radical of the formula -R a -0-C(0)-N(R a )R a 
where each R a is independently an alkyl radical as defined above, e.g, 
dimethylaminocarbonyloxymethyl, 2-(methylethylaminocarbonyloxy)ethyl, 3- 
(diethylaminocarbonyloxy)propyl, 2-(dipropylaminocarbonyloxy)propyl, and the like. 
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"Dialkylureido" refers to a radical of the formula -N(H)-C(0)-N(R a )(R a ) or a radical of the 
formula -N(R a )-C(0)-N(R a )H where each R a is independently an alkyl radical as defined above 
and the attaching nitrogen is designated as "AT and the other nitrogen is designated as "/V", 
e.g., A/;AMi(methyl)ureido, A/'-methyl-AT-ethylureido, N',N'-di(ethyl)ureido, N\N- 
5 di(propyl)ureido, A/-methyl-A/-ethylureido, and the like. 

w Diarylureido n refers to a radical of the formula -N(H)-C(0)-N(R b )(R b ) or a radical of the 
formula -N(R b )-C(0)-N(R b )H where each R b is independently an aryl radical as defined above 
and the attaching nitrogen is designated as "AT and the other nitrogen is designated as "AT, 
e.g., AT f A/'-di(phenyl)ureido, AT-phenyl-A/'-(3-nitro)phenylureido, A/',W-di(4- 
10 methoxyphenyl)ureido, AT,A/'-di(4-chlorophenyl)ureido. A/-4-chlorophenyi-A/-(3- 
chlorophenyl)ureido and the like. 

"Dialkylureidoalkyl" refers to a radical of the formula -R a -N(H)-C(0)-N(R a )(R a ) or a 
radical of the formula -R a -N(R a )-C(0)-N(R a )H where each R a is independently an alkyl radical 
as defined above and the attached nitrogen is designated as "A/" and the other nitrogen is 
15 designated as "AT, e.g., A/',A/'-di(methyl)ureidomethyl, 2-(A/'-methyl-Ar^thylureido)ethyl, 1- 
(A/',A/'-di(ethyl)ureido)ethyl, 3-(A/ , f N'-di(propyl)ureido)propyl, 2-(N-methyl-A/ # -ethylureido)ethyl, 
and the like. 

Tormyl" refers to the radical -C(0)H. 

"Formylalkyl" refers to a radical -R a -C(0)H wnere R 3 is an alkyl radical as defined 
20 above, e.g., formylmethyl, 2-(formyl)ethyl, 3-fformyl)propyi. and the like. 

"Giycinamido" refers to a radical of the formula -N(H)-C(0)-CH 2 -NH 2 . 
"Glycinamidoalkyr refers to a radical of the formula -R a -N(H)-C(0)-CH 2 -NH 2 where R a is 
an alkyl radical as defined above, e.g., glycinamidomethyl. 2-(glycinamido)ethyl, 1- - 
(glycinamido)ethyl, 3-(glycinamido)propyl, and the like. 
25 "Guanidino" refers to the radical -N(H)-C(NH)-NH 2 . 

"Halo" refers to bromo, chloro, iodo orfluoro. 

"Haloalkyl" refers to an alkyl radical, as defined above, that is substituted by one or 
more halo radicals, as defined above, e.g., trifluoromethyl, difluoromethyl, trichloromethyl, 
2-trifluoroethyl, 1 -fluoromethyl-2-fluoroethyl, 3-bromo-2-fluoropropyl, 
30 1-bromomethyl-2-bromoethyl, and the like. 
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"Haloalkoxy" refers to a radical of the formula -OR f where R f is an haloalkyl radical as 
defined above, e.g., trifluoromethoxy, difluoromethoxy, trichloromethoxy, 2,2,2-trifluoroethoxy, 
1-fluoromethyl-2-fluoroethoxy, 3-bromo-2-fluoropropoxy, 1-bromomethyI-2-bromoethoxy, and 

the like. 

5 "Haloalkylcarbonylamino" refers to a radical of the formula -N(H)-C(0)-R f where R f is an 

haloalkyl radical as defined above, e.g., trifluoromethylcarbonylamino, 
trifluoromethylcarbonylamino, 2-bromoethylcarbonylamino, and the like. 

"(Haloalkylcarbonyl)ureido n refers to a radical of the formula -N(H)-C(0)-N(H)-C(0)-R f 
where R f is a haloalkyl radical as defined above, e.g., (trichloromethylcarbonyl)ureido, (3- 
10 fluoropropylcarbonyl)ureido, and the like. 

M (Haloalkyl)(alkyl)ureidoalkyl" refers to a radical of the formula -R a -N(R a )-C(0)-N(H)-R,or 
a a radical of the formula -R a -N(R f )-C(0)-N(H)-R a or a radical of the formula -R a -N(H)-C(0)- 
N(R a )R f where each R a is independently an alkyl radical as defined above and R f is an haloalkyl 
radical as defined above and terminal nitrogen is designated as "A/"' and the other nitrogen is 
15 designated as "AT, e.g., W-(2-chloroethyl)-A/-(methyl)ureidomethyl t and 2-(A/-(2- 
chloroethyl)-W-(methyl)ureido)ethyl, and the like. 

"Haloalkylcarbonylaminoaikyr refers to a radical of the formula -R a -N(H)-C(0)-R f where 
R a is an alkyl radical as defined above and R f is an haloalkyl radical as defined above, e.g., 
trifluoromethylcarbonyiaminomethyl, 2-(trifluoromethylcarbonylamino)ethyl, and the like. 
20 "Hydroxy" refers to the radical -OH. 

"Hydroxyalkyl" refers to a alkyl radical as defined above that is substituted by a hydroxy 
radical, e.g., hydroxymethyl, 2-hydroxy ethyl, 2-hydroxy propyl, 3-hydroxypropyl, 4-hydroxybutyl, 

3-hydroxybutyl, and the like. 

"(Hydroxyalkyi)aminocarbonyr refers to a radical of the formula -C(0)-N(H)-R a -OH 
25 where R a is an alkyl radical as defined above, e.g., hydroxymethyiaminocarbonyl, 
(2-hydroxyethyl)aminocarbonyl, (l-hydroxyethyl)aminocarbonyl, and the like. 

"Hydroxyalkoxy" refers to a radical of the formula -OR a -OH where R a is an alkyl radical 
as defined above, e.g., 2-hydroxyethoxy, 2-hydroxypropoxy, 4-hydroxybutoxy, 3-hydroxybutoxy, 
and the like. 
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"(Hydroxyalkoxy)carbonyl" refers to a radical of the formula -C(0)-OR a -OH where R a is 
an alkyl radical as defined above, e.g., (2-hydroxyethoxy)carbonyl, (2-hydroxypropoxy)carbonyl, 
(4-hydroxybutoxy)carbonyl, (3-hydroxybutoxy)carbonyl, and the like. 

M (Hydroxy)aralkyl" refers to an aralkyl radical as defined above wherein the alkyl radical 
5 therein is substituted by a hydroxy radical, e.g., (phenyl)(hydroxy)methyl, 2-phenyl-1- 
hydroxyethyl, 2-phenyl-3-hydroxypropyl, and the like. 

"(Hydroxyalkylthio)alkyr refers to an alkylthioalkyl radical as defined above that is 
substituted by an hydroxy radical, e.g., 2-hydroxyethylthiomethyl, 2-(hydroxymethylthio)ethyl, 
and the like. 

10 "Hydroxyalkenyl" refers to an alkenyl radical as defined above that is substituted by a 

hydroxy radical, e.g., 3-hydroxyprop-1-enyl, 4-hydroxybut-1-enyl, 4-hydroxypent-1-enyl, 
5-hydroxypenta-1,3-dienyl, and the like. 

"Hydroxyalkynyl" refers to an alkynyl radical as defined above that is substituted by a 
hydroxy radical, e.g., 3-hydroxyprop-ynyl, 4-hydroxypent-2-ynyl, 1-hydroxybut-3-ynyl t and the 

15 like. 

"(Hydroxy)cycloalkylalkyr refers to a radical of the formula -R a (OH)-R e where R 3 is an 
alkyl radical as defined above and is a cycloalkyl radical as defined above and where the OH 
radical is a substituent on any carbon of the R a radical, e.g., 2-cyclopropyl-1-hydroxyethyl, 
(4-hydroxycyclohexyl)methyl, and the like. 

20 "Hydroxyalkylaminoalkyl" refers to a monoalkylaminoalkyl radical as defined below that 

is substituted by a hydroxy radical, e.g., 2-hydroxyethylaminomethyl, 2-(3- 
hydroxypropylamino)ethyi, and the like. 

"Hydroxyamidino" refers to a radical of the formula -C(NH 2 )=NOH. 

"Heterocyclic ring system" refers to a stable 3- to 15-membered ring radical which 

25 consists of carbon atoms and from one to five heteroatoms selected from the group consisting 
of nitrogen, oxygen and sulfur. For purposes of this invention, the heterocyclic ring system 
radical may be a monocyclic, bicyclic or tricyclic ring system, which may include fused or 
bridged ring systems; and the nitrogen, carbon or sulfur atoms in the heterocyclic ring system 
radical may be optionally oxidized; the nitrogen atom may be optionally quaternized; and the 

30 heterocyclic ring system may be partially or fully saturated or aromatic. The heterocyclic ring 
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system may be attached to the main structure at any heteroatom or carbon atom which results 
in the creation of a stable compound. Examples of such heterocyclic radicals include, but are 
not limited to, azepinyl, acridinyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, benzopyranyl, 
benzopyranonyl, benzofuranyl, benzofuranonyl, benzothienyl, carbazolyl, cinnolinyl, 
5 decahydroisoquinolyl, dioxolanyl, furanyl, isothiazolyl, quinuclidinyl, imidazolyi, imidazolinyl, 
imidazolidinyl, isothiazolidinyl, indolyl, isoindolyl, indolinyl, isoindolinyl, indanyl, indolizinyl, 
isoxazolyl, isoxazolidinyl, morpholinyl, naphthyridinyl, oxadiazolyl, octahydroindolyl, 
octahydroisoindolyl, 2-oxopiperazinyl t 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxoazepinyl, 
oxazolyl, oxazolidinyl, piperidinyl, piperazinyl, 4-piperidonyl, phenazinyl, phenothiazinyl, 
10 phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyrrolyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, 
pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinazolinyi, quinoxalinyl, quinolinyl, quinuclidinyl, 
isoquinolinyl, thiazolyl, thiazolidinyl, thiadiazolyl, triazolyl, tetrazolyl, tetrahydrofuryl, triazinyl, 
tetrahydropyranyl, thienyl, thiamorpholinyl, thiamorpholinyi sulfoxide, and thiamorpholinyl 
sulfone. 

15 "Heterocyclyl" refers to a heterocyclic ring system as defined above. Unless stated 

otherwise specifically in the specification, the term "heterocyclyl" is meant to include a 
heterocyclic ring system as defined above which is optionally substituted by one or more 
substituents selected from the group consisting of hydroxy, mercapto, halo, alkyl, alkenyl, 
alkynyl, phenyl, phenylalkyl, phenylalkenyl, alkoxy, phenoxy, phenylalkoxy, haloalkyl, 

20 haloalkoxy, formyl, nitro, cyano, amidino, cycloalkyl, hydroxyalkyl, alkoxyalkyl, phenoxyalkyL 
phenylalkoxyalkyl, amino, monoalkylamino, dialkylamino, monophenylamino, 
monophenylalkylamino, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyi, 
monophenylaminoalkyl, monophenylalkylaminoalkyl, carboxy, alkoxycarbonyl, phenylcarbonyl, 
benzylcarbonyl, alkylcarbonyl, carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, 

25 monoalkylaminocarbonyl, dialkylaminocarbonyi, phenyiaminocarbonyl, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyi, dialkylaminocarbonylalkyl, ureido, monoalkylureido, 
monophenylureido, monobenzylureido, as defined herein. 

"Heterocyclylalkyl" refers to a radical of the formula -R a Rg where R a is an alkyl radical as 
defined above and Rg is a heterocyclyl radical as defined above, e.g., indolinylmethyl or 

30 imidazolylmethyl, and the like. 
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"Hete^ocyclylamino ,, refers to a radical of the formula -N(H)-Rg where Rg is a 
heterocyclyl radical as defined above, e.g., oxazol-2-ylamino; piperidin-4-ylamino, and the like. 

"Heterocyciylaminoalkyl" refers to a radical of the formula -R a -N(H)-Rg where R a is an 
alkyl radical as defined above and Rg is a heterocyclyl radical as defined above, e.g., oxazol-2- 
5 ylaminomethyl, 2-(oxazol-2-ylamino)ethyl, piperidin-4-ylaminomethyl, 2-(piperidin-4- 
ylamino)ethyl, and the like. 

"Heterocyclylcarbonylamino" refers to a radical of the formula -N(H)-C(0)-R g where Rg is 

a heterocyclyl radical as defined above, e.g., piperidin-4-ylcarbonylamino, furan-2- 

ylcarbonylamino, morpholin-4-ylcarbonylamino, and the like. 
10 "Heterocyclylcarbonylaminoalkyl" refers to a radical of the formula -R a -N(H)-C(0)-R„ 

where R a is an alkyl radical as defined above and R g is a heterocyclyl radical as defined above, 

e.g., piperidin-4-ylcarbonylaminomethyl, 2-(furan-2-ylcarbonylamino)ethyl, 1-(morpholin-4- 

ylcarbonylamino)ethyl, and the like. 

"Mercapto" refers to the radical -SH. 
15 "Mercaptoalkyl" refers to a radical of the formula -R a -SH where R a is an alkyl radical as 

defined above, e.g., mercaptomethyl, 2-mercaptoethyl, 3-mercaptopropyl, 2-mercaptobutyl and 

the like. 

"Monoalkylamino" refers to a radical of the formula -N(H)R a where R a is an alkyl radical 
as defined above, e.g., methylamino, ethylamino, propylamine, and the like. 
20 "Monoalkylaminoalkyr refers to a radical of the formula -R a -N(H)R a where each R a is 

independently an alkyl radical as defined above, e.g., methylaminomethyl, ethylaminorriethyl, 
2-(propylamino)ethyl, and the like. 

"(Monoalkyiamino)aralkyr refers to a radical of the formula -Rd-N(H)R a where R a is an 
alkyl radical a defined above and is an aralkyl radical as defined above, e.g., 
25 (methylamino)(phenyl)methyl, 1-(ethylamino)-1-(4-methoxyphenyl)ethyl, 2-(isopropylamino)-3- 
(3-chlorophenyl)propyl, and the like. 

"Monoarylamino" refers to a radical of the formula -N(H)R b where R b is an aryl radical as 
defined above, e.g., phenylamino, (4-methoxyphenyl)amino, (3,4,5-trimethoxyphenyl)amino and 
the like. 
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"Monoarylaminoalkyl" refers to a radical fo the formula -R a -N(H)R b where R a is an alkyl 
radical as defined above and R b is an aryl radical as defined above, e.g., phenylaminomethyl, 
2-((4-methoxyphenyl)amino)ethyl, 3-((3,4,5-trimethoxyphenyl)amino)propyl, and the like. 

"Monoaralkylamino" refers to a radical of the formula -NKHJRd where is an aralkyl 
5 radical as defined above, e.g., benzylamino, (3 f 4,5-trimethoxybenzyl)amino, 
(4-chlorobenzyl)amino,and the like. 

"Monoaralkylaminoalkyl" refers to a radical of the formula -R a -N(H)R d where R a is an 
alkyl radical as defined above and R d is an aralkyl radical as defined above, e.g., 
benzylaminomethyl, (3-phenylpropyl)aminomethyl, 2-(benzylamino)ethyl, and the like. 
10 "Monoalkylaminocarbonyl" refers to a radical of the formula -C(0)N(H)R a where R a is an 

alkyl radical as defined above, e.g., methylaminocarbonyl, ethylaminocarbonyl, 
propylaminocarbonyl, and the like. 

"Monoalkylaminocarbonylalkyl" refers to a radical of the formula -R a -C(0)N(H)R a where 
each R a is independently an alkyl radical as defined above, e.g., methylaminocarbonylmethyl, 
15 2-(ethylaminocarbonyl)ethyl, 3-(propylaminocarbonyl)propyl, and the like. 

"Monoarylaminocarbonyl" refers to a radical of the formula -C(0)N(H)R b where R b is an 
aryl radical as defined above, e.g., phenylaminocarbonyl, (3,4,5-/r/s(trifluoromethoxy)phenyl)- 
aminocarbonyl, (4-chlorophenyl)aminocarbonyl, and the like. 

"Monoarylaminocarbonylalkyl" refers to a radical of the formula -R a -C(0)N(H)R b where 
20 R a is an alkyl radical as defined above and R b is an aryl radical as defined above, e.g., 
phenylaminocarbonylmethyl, 2-((4-chlorophenyl)aminocarbonyl)ethyl, 3-((3,4,5- 
trimethoxyphenyl)aminocarbonyl)propyl, and the like. 

"Monoaralkylaminocarbonyl" refers to a radical of the formula -C(0)N(H)R d where R d is 
an aralkyl radical as defined above, e.g., benzylaminocarbonyl, 
25 (3,4,5-fr/s(trifluoromethoxy)benzyi)-aminocarbonyl, (4-chlorobenzyl)aminocarbonyl, and the like. 

"Monoaralkylaminocarbonylalkyl" refers to a radical of the formula -R a -C(0)N(H)R d 
where R a is an alkyl radical as defined above and R<j is an aralkyl radical as defined above, e.g., 
benzylaminocarbonylmethyl, 2-((4-chlorobenzyl)aminocarbonyl)ethyl, 3-((3,4,5- 
trimethoxybenzyl)aminocarbonyl)propyl, and the like. 
30 "(MonoalkylaminocarbonylalkyOaminocarbonyl" refers to a radical of the formula 

-C(0)-N(H)-R a -C(0)-N(H)R a where each R a is independently an alkyl radical as defined above, 
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e.g. , (methylaminocarbonylmethyl)aminocarbonyl, 

(2-(methylaminocarbonyl)ethyl)aminocarbonyl, (1-(ethylaminocarbonyl)ethyl)aminocarbonyl, 
and the like. 

"Monoalkylalaninamido" refers to radical of the formula -N(H)-C(0)-C(CH 3 )H-N(H)R a 
5 where R a is an alkyl radical as defined above and the attached nitrogen is designated as "AT 
and the other nitrogen (having the R a substituent) is designated as "AT, e.g., A/- 
methylalanimido, A/'-ethylalanimido, and the like. 

"Monoalkylglycinamido" refers to a radical of the formula -N(H)-C(0)-CH 2 -N(H)R a where 
R a is an alkyl radical as defined above and the attaching nitrogen is designated as "AT and the 
10 other nitrogen (having the R a substituent) is designated as "AT, e.g., A/'-methylglycinamido. N'- 
ethylglycinamido, and the like. 

"(MonoarylaminocarbonyOglycinamido" refers to a radical of the formula 
-N(H)-C(0)-CH r N(H)-C(0)-N(H)R b where R b is an aryl radical as defined above, e.g., ((4- 
phenoxyphenyl)aminocarbonyl)glycinamido t ((4-chlorophenyl)aminocarbonyl)glycinamido, 
1 5 (phenylaminocarbonyl)glycinamido, and the like. 

,, (Monoarylaminocarbonyl)(alkyl)glycinamido" refers to a radical of the formula 
-N(H)-C(0)-CH 2 -N(R a )-C(0)-N(H)R b where R a is an alkyl radical as defined above and R b is an 
aryl radical as defined above and the nitrogen to which R a is attached is designated as "AT, 
e.g., ((4-phenoxyphenyl)aminocarbonyl)(A/'-methyl)glycinamido, 
20 ((4-chlorophenyl)aminocarbonyl)(A/-ethyl)glycinamido, 

(phenylaminocarbonyl)(AT-methyl)glycinamido, and the like. 

"(Monoaralkylaminocarbonyl)glycinamido" refers to a radical of the formula 
-N(H)-C(0)-CH 2 -N(H)-C(0)-N(H)R d where R d is an aralkyl radical as defined above, e.g., ((4- 
phenoxybenzyl)aminocarbonyl)glycinamido, ((4-chlorobenzyl)aminocarbonyl)glycinamido, 
25 (benzylaminocarbonyl)glycinamido, and the like. 

,, (Monoaralkylaminocarbonyl)(alkyl)glycinamido M refers to a radical of the formula 
-N(H)-C(0)-CH 2 -N(R a )-C(0)-N(H)R <J where R a is an alkyl radical as defined above and R d is an 
aralkyl radical as defined above and the nitrogen to which the R a is attached is designated as 
"N", e.g., ((4-phenoxybenzyl)aminocarbonyl)(A/-methyl)glycinamido, 
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((4-chiorobenzyl)aminorarbonyl)(A/-ethyl)glycinamido, 
(benzylaminocarbonyl)(/V-methyl)glycinamido, and the like. 

"Monoalkylureido" refers to a radical of the formula -N(H)-C(0)-N(H)R a or a radical of 
the formula -N(R a )-C(0)-NH 2 where R a is an alkyl radical as defined above and the attaching 
nitrogen is designated as "AT and the other nitrogen is designated as "AT, e.g., A/'-methylureido, 
A/'-ethylureido, A/'-propylureido, AZ-methylureido, A/-ethylureido, A/-propylureido, and the like. 

"Monophenylureido" refers to a radical of the formula -N(H)-C(0)-N(H)R h where R h is a 
phenyl radical as defined above, and the attaching nitrogen is designated as "AT and the other 
nitrogen is designated as "AT, e.g., A/'-phenylureido, AT-(4-nitrophenyl)ureido, A/-(3- 
chlorophenyl)ureido, and the like. 

"Monobenzyiureido" refers to a radical of the formula -N(H)-C(0)-N(H)-CH 2 -R h where R h 
is a phenyl radical as defined above, and the attaching nitrogen is designated as "AT* and the 
other nitrogen is designated as "A/", e.g., A/'-benzylureido, A/-(4-nitrobenzyl)ureido, A/'-(3- 
chlorobenzyl)ureido, and the like. 

"Monohaloalkylureido" refers to a radical of the formula -N(H)-C(0)-N(H)R f or a radical 
of the formula -N(R f )-C(0)-NH 2 where R f is a haloalkyi radical as defined above and the 
attaching nitrogen is designated as M AT and the other nitrogen is designated as "AT, e.g., N- 
chloromethylureido, A/-(2,2-difluoroethyl)ureido, A/'-(3-chloropropyl)ureido, A/- 
(trifluoromethyl)ureido, A/-(pentafluoroethyl)ureido, A/-(3-iodopropyl)ureido, and the like. 

"Monoarylureido" refers to a radical of the formula -N(H)-C(0)-N(H)R b or a radical of the 
formula -N(R b )-C(0)-NH 2 where R b is an aryl radical as defined above and the attaching 
nitrogen is designated as "AT and the other nitrogen is designated as "AT, e.g., A/'-phenylureido, 
A/-(4-methoxyphenyl)ureido, AT-(3-chlorophenyl)ureido, A/-phenylureido, N-{2- 
trifluoromethylphenyl)ureido, A/-(4-chlorophenyl)ureido, and the like. 

"Monoaralkylureido" refers to a radical of the formula -N(H)-C(0)-N(H)R d or a radical of 
the formula -N(R d )-C(0)-NH 2 where R<, is an aralkyl radical as defined above and the attaching 
nitrogen is designated as "AT and the other nitrogen is designated as "A/", e.g., A/-benzylureido, 
A/-(4-methoxybenzyl)ureido t A/-(3-chlorobenzyl)ureido, A/-benzylureido, A/-(2- 
trifluoromethylbenzyl)ureido, A/-(4-chlorobenzyl)ureido, and the like. 
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,, (Monoalkyl)(monoaryt)ureido" refers to a radical of the formula -N(R a )-C(0)-N(R b )H, or 
a radical of the formula -N(R b )-C(0)-N(R a )H, or a radical of the formula -N(H)-C(0)-N(R a )(R b ) 
where R a is an alkyl radical as defined above and R b is an aryl radical as defined above, and 
where the attaching nitrogen is designated as M A/" and the other nitrogen is designated as "A/", 
5 e.g., /V-methyl-A/'-phenylureido, A/-phenyl-A/-ethylureido, A/-methyl-A/-(4-fluorophenyl)ureido, A/- 
ethyl-A/-(3-cyanophenyl)ureido, and the like. 

"Monoalkylureidoalkyl" refers to a radical of the formula -R a -N(H)-C(0)-N(H)R a or a 
radical of the formula -R a -N(R a )-C(0)-NH 2 where R a is an alkyl radical as defined above and the 
attaching nitrogen is designated as "AT and the other nitrogen is designated as "AT, e.g., N- 
10 methylureidomethyl, 2-(/V'-ethylureido)ethyl, 1-(A/-propylureido)ethyl, AZ-methylureidomethyl, 
2-(A/-ethylureido)ethyl, 1-(A/-propylureido)ethyl, and the like. 

"Monohaloalkylureidoalkyl" refers to a radical of the formula -R a -N(H)-C(0)-N(H)R, or a 
radical of the formula -R a -N(R f )-C(0)-NH 2 where R a is an alkyl radical as defined above and R f 
is a haloalkyl radical as defined above and the attaching nitrogen is designated as "AT 1 and the 
15 other nitrogen is designated as "A/" 1 , e.g., A/'-chloromethylureidomethyl, 2- 
(A/-(2,2-difluoroethyl)ureido)ethyl, 1-(A/-(3-chloropropyl)ureido)ethyl, 
A/-(trifluoromethyl)ureidomethyl, 2-(/V-(pentafiuoroethyl)ureido)ethyl, 1 -(A/-(3- 
iodopropyl)ureido)ethyl, and the like. 

"Monoarylureidoalkyl" refers to a radical of the formula -R a -N(H)-C(0)-N(H)R b or a 
20 radical of the formula -R a -N(R b )-C(0)-NH 2 where R a is an alkyl radical as defined above and R D 
is an aryl radical as defined above and the attaching nitrogen is designated as "AT" and the other 
nitrogen is designated as "AT, e.g., A/'-phenylureidomethyl, 2-(N'-(4- 

methoxyphenyl)ureido)ethyl, 1-(A/-(3-chlorophenyl)ureido)ethyl, A/-phenylureidomethyl, 2-(A/-(2- 
trifluoromethylphenyl)ureido)ethyl, 1-(A/-(4<chlorophenyl)ureido)ethyl, and the like. 
25 "MonoaralkylureidoalkyP 1 refers to a radical of the formula -R a -N(H)-C(0)-N(H)R d or a 

radical of the formula -R a -N(R d )-C(0)-NH 2 where R a is an alkyl radical as defined above and R b 
is an aralkyl radical as defined above and the attaching nitrogen is designated as "A/" and the 
other nitrogen is designated as "AT, e.g., N-benzylureidomethyl, 2-(A/'-(4- 
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methoxybenzyl)ureido)ethyl, 1 -(A/-(3-chlorobenzyl)ureido)ethyl, A/-benzylureidomethyl, 
2-(/V-(2-trifluoromethyibenzyl)ureido)ethyl, 1-(/V-(4-chlorobenzyl)ureido)ethyl, and the like. 

"Monophenylamino" refers to an amino radical substituted by a phenyl radical as defined 

herein. 

5 "Monophenylalkylamino" refers to an amino radical substituted by a phenylalkyl group as 

defined below, e.g., benzylamino, 2-(benzyl)butylamino 1 and the like. 

"Monophenylaminoalkyl" refers to an alkyl radical as defined above substituted by a 
monophenylamino group as defined above, e.g., (phenylamino)methyl, 2-(1- 
(phenyl)ethylamino)ethyl, and the like. 
10 "Monophenylalkylaminoalkyl" refers to an alkyl radical as defined above substituted by a 

monophenylalkylamino group as defined above, e.g., (benzylamino)methyl, 2-(2- 
benzyl)butylamino)ethyl, and the like. 

"Nitro" refers to the radical -N0 2 . 
"Oxo" refers to the subsituent =0. 
15 "Optional" or "optionally" means that the subsequently described event of circumstances 

may or may not occur, and that the description includes instances where said event or 
circumstance occurs and instances in which it does not. For example, "optionally substituted 
aryl" means that the aryl radical may or may not be substituted and that the description includes 
both substituted aryl radicals and aryl radicals having no substitution. 
20 "Phenyl" refers to the benzene radical optionally substituted by one or more substituents 

selected from the group consisting of hydroxy, halo, alkyl, haloalkyl, alkoxy, alkenyl, nitro, . 
cyano, amino, monoalkylamino, dialkylamino, alkylcarbonyl, carboxy, alkoxycarbonyl, and 
aminocarbonyl. 

"Phenoxy" refers to the radical of the formula -OR h where R h is phenyl as defined 

25 above. 

"Phenylalkyl" refers to an alkyl radical as defined above substituted by a phenyl radical, 
e.g., benzyl, and the like. 

"Phenylalkenyl" refers to an alkenyl radical as defined above substituted by a phenyl 
radical, e.g., 3-phenylprop-2-enyl, and the like. 
30 "Phenylalkoxy" refers to a radical of the formula -ORj where Rj is a phenylalkyl radical as 

defined above, e.g., benzyloxy, and the like. 
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"Phenylalkoxyalkyl" refers to an alkyl radical as defined above substituted by a 
phenylalkoxy radical as defined above, e.g., benzyloxymethyi, and the like. 

"Phenylcarbonyl" refers to a radical of the formula -C(0)-R h where R h is a phenyl radical 
as defined above, e.g., (4-chlorophenyl)carbonyl, (4-fluorophenyl)carbonyl, and the like. 
5 "Phenylaminocarbonyl" refers to a radical of the formula -C(0)-N(H)-R h where R h is a 

phenyl radical as defined above, e.g., (4-chlorophenyl)aminocarbonyl, (4- 
methoxyphenyl)aminocarbonyl, and the like. 

"Pharmaceutically acceptable counterion" " refers to those anions which retain the 
biological effectiveness and properties of the parent compound, which are not biologically or 

10 otherwise undesirable. Examples of such anions may be found in Berge, S.M. et a/., Journal of 
Pharmaceutical Sciences (1977), Vol. 66, No. 1, pp. 1-19. 

"Pharmaceutically acceptable salt" includes both acid and base addition salts. 
"Pharmaceutically acceptable acid addition salt" refers to those salts which retain the 
biological effectiveness and properties of the free bases, which are not biologically or otherwise 

15 undesirable, and which are formed with inorganic acids such as hydrochloric acid, hydrobromic 
acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic acids such as acetic 
acid, propionic acid, pyruvic acid, maleic acid, malonic acid, succinic acid, fumaric acid, tartaric 
acid, citric acid, benzoic acid, mandeiic acid, methanesulfonic acid, ethanesulfonic acid, 
p-toluenesulfonic acid, salicylic acid, and the like. 

20 "Pharmaceutically acceptable base addition salt" refers to those salts which retain the 

biological effectiveness and properties of the free acids, which are not biologically or otherwise 
undesirable. These salts are prepared from addition of an inorganic base or an organic base to 
the free acid. Salts derived from inorganic bases include, but are not limited to, the sodium, 
potassium, lithium, ammonium, calcium, magnesium, zinc, aluminum salts and the like. 

25 Preferred inorganic salts are the ammonium, sodium, potassium, calcium, and magnesium 
salts. Salts derived from organic bases include, but are not limited to, salts of primary, 
secondary, and tertiary amines, substituted amines including naturally occurring substituted 
amines, cyclic amines and basic ion exchange resins, such as isopropylamine, trimethylamine, 
diethylamine, triethylamine, tripropylamine, ethanolamine, 2-dimethylaminoethanol, 

30 2-diethylaminoethanol, trimethamine, dicyclohexylamine, lysine, arginine, histidine, caffeine, 
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procaine, hydrabamine, choline, betaine, ethylenediamine, glucosamine, methylglucamine, 
theobromine, purines, piperazine, piperidine, A/-ethylpiperidine, polyamine resins and the like. 
Particularly preferred organic bases are isopropylamine, diethylamine, ethanolamine, 
trimethylamine, dicyclohexylamine, choline and caffeine. 

5 "THF" refers to tetrahydrofuran. 

"Therapeutically effective amount" refers to that amount of a compound of formula (I) 
which, when administered to a human in need of such administration, is sufficient to effect 
treatment, as defined below, for inflammatory disorders which are alleviated by the inhibition of 
the activity of the chemokines, MIP-1a and RANTES, in particular, for inflammatory disorders 

10 characterized by migration, accumulation and activation of leukocytes to the affected tissue. 
The amount of a compound of formula (I) which constitutes a "therapeutically effective amount" 
will vary depending on the compound, the disorder and its severity, and the age of the human to 
be treated, but can be determined routinely by one of ordinary skill in the art having regard to 
his own knowledge and to this disclosure. 

15 "Treating" or "treatment" as used herein cover the treatment of an inflammatory disorder 

in a human; and include: 

(i) preventing the disorder from occurring in a human, in particular, when such 
human is predisposed to the disorder but has not yet been diagnosed as having it; 

(ii) inhibiting the disorder, i.e., arresting its development; or 

20 (iii) relieving the disorder, i.e., causing regression of the disorder. 

"Ureido" refers to a radical of the formula -N(H)-C(0)-NH 2 . 

"Ureidoalkyl" refers to a radical of the formula -R a -N(H)C(0)NH 2 where R a is an alkyl 
radical as defined above, e.g., ureidomethyl, 2-(ureido)ethyl, 3-(ureido)propyl, and the like. 

It is understood from the above definitions and examples that for radicals containing a 
25 substituted alkyl group any substitution thereon can occur on any carbon of the alkyl group. 

The compounds of the invention, or their pharmaceutical^ acceptable salts, may have 
asymmetric carbon atoms in their structure. The compounds of the invention and their 
pharmaceutical^ acceptable salts may therefore exist as single stereoisomers, racemates, and 
as mixtures of enantiomers and diastereomers. All such single stereoisomers, racemates and 
30 mixtures thereof are intended to be within the scope of this invention. Absolute configuration of 
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certain carbon atoms within the compounds, if known, are indicated by the appropriate absolute 
descriptor R or S. The descriptor "trans" is used to indicate that the R 1a or the R 1b substituents 
are on opposite sides of the piperazine plane. The descriptor M c/s" is used to indicate that the 
R 1a or the R 1b substituents are on the same side of the piperazine plane. 

The nomenclature used herein is a modified form of the I.U.P.A.C. system wherein the 
compounds of the invention are named as piperazine derivatives. For example, a compound of 
formula (la) wherein R 6 is -C(0)- f R 5 is ethylene, R 4 is -0-, R 1a is in the 2-position of the 
piperazine ring and is ethoxycarbonyl, R 2 is 2-(ethylamino)ethyl in the 4-position of the phenyl 
ring and R is naphthalen«1-yl substituted at the 4-position by methoxy, i.e., the compound of 
the following formula: 




is named herein as 1-(2-((4-methoxynaphthalen-1-yl)oxy)ethyl)carbonyl-2-ethoxycarbonyl-4-(4- 
(2-(ethylamino)ethyl)benzyl)piperazine. 

Utility and Administration 
A. Utility 

The compounds of the invention inhibit 
the activity of the chemokines MIP-1a and RANTES and are therefore useful as anti- 
inflammatory agents. In particular, the compounds are useful in treating inflammatory disorders 
such as multiple sclerosis, leukoencephalopathy, encephalomyelitis, Alzheimer's disease, 
Guillian-Barre syndrome, acute cell-mediated renal transplant rejection, allograft rejection, 
rheumatoid arthritis, atherosclerosis, uricaria, angioderma, allergic conjunctivitis, atopic 
dermatitis, allergic contact dermatitis, drug or insect sting allergy or systemic anaphylaxis. Of 
particular interest to the invention is the use of the compounds to treat multiple sclerosis. 
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B. Testing 

To demonstrate that the compounds inhibit the activity of MIP-1cc or RANTES several 
assays may be employed. One assay utilizes a microphysiometer, which uses a patented 
silicon-based light addressable potentiometric sensor to continuously monitor subtle changes in 
5 extracellular pH levels. These changes result from the generation of acidic metabolites 
excreted by living cells into their immediate microenvironment during basal and stimulated 
conditions. It has been previously demonstrated by microphysiometry that THP-1 cells, which 
have been shown to express the chemokine receptors, CCR1 and CCR2, respond dose- 
responsively to their respective chemokines, including MIP-1a f RANTES and MCP-1 (a ligand 
10 for CCR2). See, e.g., Hirst, M. ei a/., "Chemokine receptors," Journal ofNIH Research (1995), 
Vol. 80. 

Another assay which may be used to demonstrate the ability of the compounds to inhibit 
the activity of MlP-1a and RANTES is based on the measurement of intracellular Ca 2+ 
concentrations and/or increases in intracellular [ 3 H] inositol phosphate release from MIP-1a and 

15 RANTES stimulated cells. Ligand binding to the CCR1 receptor results in G-protein induced 
activation of phospholipase C, which leads to the conversion of phosphatidyl inositol phosphate 
to inositol phosphate and diacyglycerol. Inositol phosphate in turn binds to a receptor located at 
intracellular sites to release Ca 2+ into the cytoplasm. In addition to Ca 2 * concentration 
increases due to release from intracellular stores, binding of inositol phosphate to its receptor 

20 leads to an increased flux of extracellular calcium across the membrane and into the cell. Thus 
the activation of the CCR1 receptor by MIP-1ct and RANTES and, subsequently, inhibition of 
the activation by the compounds of the invention can be determined by assaying for an 
increase in free intracellular Ca 2+ levels. Typically this can be achieved by the use of calcium- 
sensitive fluorescent probes such as quin-2, fura-2 and indo-1. Alternatively, functional 

25 activation or inhibition of the activation of the CCR1 receptor can be measured by quantitation 
of [ 3 H] inositol phosphate release from the cell pre-labeled with [ 3 H] inositol. 

Standard in vitro binding assays may be employed to demonstrate the affinity of the 
compounds for the CCR1 receptor (thereby inhibiting the activity of MIP-1a and RANTES by 
competitive binding to the receptor). See, e.g., Neote, K. et a/., Cell (1993), Vol. 72, pp. 415- 
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425. One particular assay employs the use of HEK293 cells which have been stably 
transfected to express human CCR1 receptor. 

Standard in vivo assays which may be employed to demonstrate the compounds 
usefulness as anti-inflammatory agents are the animal model for experimental autoimmune 
5 encephalomyelitis (EAE) model for multiple sclerosis and the adjuvant-induced arthritis (AIA) 
model for rheumatoid arthritis. 

C. General Administration 

Administration of the compounds of the invention, or their pharmaceutical^ acceptable 

10 salts, in pure form or in an appropriate pharmaceutical composition, can be carried out via any 
of the accepted modes of administration or agents for serving similar utilities. Thus, 
administration can be, for example, orally, nasally, parenterally, topically, transdermal^, or 
rectally, sublingually, intramuscular, subcutaneously, or intravenously in the form of solid, 
semi-solid, lyophilized powder, or liquid dosage forms, such as for example, tablets, 

15 suppositories, pills, soft elastic and hard gelatin capsules, powders, solutions, suspensions, or 
aerosols, or the like, preferably in unit dosage forms suitable for simple administration of 
precise dosages. The compositions will include a conventional pharmaceutical carrier or 
excipient and a compound of the invention as the/an active agent, and, in addition, may include 
other medicinal agents, pharmaceutical agents, carriers, adjuvants, etc. 

20 Generally, depending on the intended mode of administration, the pharmaceutical^ 

acceptable compositions will contain about 1% to about 99% by weight of a compound(s) of the 
invention, or a pharmaceutical^ acceptable salt thereof, and 99% to 1% by weight of one or 
more suitable pharmaceutical excipient(s). Preferably, the composition will be about 5% to 75% 
by weight of a compound(s) of the invention, or a pharmaceutical^ acceptable salt thereof, with 

25 the rest being suitable pharmaceutical excipients. 

The preferred route of administration is oral, using a convenient daily dosage regimen 
which can be adjusted according to the degree of severity of the disease-state to be treated. 
For such oral administration, a pharmaceutical^ acceptable composition containing a 
compound(s) of the invention, or a pharmaceutical^ acceptable salt thereof, is formed by the 

30 incorporation of any of the normally employed excipients. Such excipients include non-toxic 
and chemically compatible fillers, binders, disintegrants, buffers, preservatives, antioxidants, 
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lubricants, flavorings, thickeners, coloring agents, emulsifiers, and the like, for example, 
pharmaceutical grades of mannitol, lactose, starch, pregelatinized starch, magnesium stearate, 
sodium saccharine, talcum, cellulose ether derivatives, glucose, gelatin, sucrose, citrate, 
cyclodextrin, propyl gallate, and the like. Such compositions take the form of solutions, 
5 suspensions, tablets, pills, capsules, powders, sustained release formulations and the like. 

Preferably such compositions will take the form of capsule, caplet or tablet and therefore 
will also contain a diluent such as lactose, sucrose, dicalcium phosphate, and the like; a 
disintegrant such as croscarmellose sodium or derivatives thereof; a lubricant such as 
magnesium stearate and the like; and a binder such as a starch, gum acacia, 

10 polyvinylpyrrolidone, gelatin, cellulose ether derivatives, and the like. 

The compounds of the invention, or their pharmaceutical acceptable salts, may also be 
formulated into a suppository using, for example, about 0.5% to about 50% active ingredient 
disposed in a carrier that slowly dissolves within the body, e.g., polyoxyethylene glycols and 
polyethylene glycols (PEG), e.g., PEG 1000 (96%) and PEG 4000 (4%), and propylene glycol. 

15 Liquid pharmaceutical^ administrable compositions can, for example, be prepared by 

dissolving, dispersing, etc., a compound(s) of the invention (about 0.5% to about 20%), or a 
pharmaceutical^ acceptable salt thereof, and optional pharmaceutical adjuvants in a carrier, 
such as, for example, water, saline, aqueous dextrose, aqueous cyclodextrin, glycerol, ethanol 
and the like, to thereby form a solution or suspension. 

20 If desired, a pharmaceutical composition of the invention may also contain minor 

amounts of auxiliary substances such as wetting or emulsifying agents, pH buffering agents, 
antioxidants, and the like, such as, for example, citric acid, sorbitan monolaurate, 
triethanolamine oleate, butylated hydroxytoluene, etc. 

Actual methods of preparing such dosage forms are known, or will be apparent, to those 

25 skilled in this art; for example, see Remington's Pharmaceutical Sciences, 18th Ed., (Mack 

Publishing Company, Easton, Pennsylvania, 1990). The composition to be administered will, in 
any event, contain a therapeutically effective amount of a compound of the invention, or a 
pharmaceutical^ acceptable salt thereof, for treatment of an inflammatory disorder alleviated by 
the inhibition of the activity of the chemokines, MIP-1a and RANTES. 

30 The compounds of the invention, or their pharmaceutical^ acceptable salts, are 

administered in a therapeutically effective amount which will vary depending upon a variety of 
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factors including the activity of the specific compound employed, the metabolic stability and 
length of action of the compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the particular 
disease-states, and the host undergoing therapy. Generally, a therapeutically effective daily 
dose is from about 0.014 mg to about 14.0 mg/kg of body weight per day of a compound of the 
invention, or a pharmaceutical^ acceptable salt thereof; preferably, from about 0.14 mg to 
about 10.0 mg/kg of body weight per day; and most preferably, from about 1.4 mg to about 7.0 
mg/kg of body weight per day. For example, for administration to a 70 kg person, the dosage 
range would be from about 1 .0 mg to about 1 .0 gram per day of a compound of the invention, 
or a pharmaceutical^ acceptable salt thereof, preferably from about 10 mg to about 700 mg per 
day, and most preferably from about 100 mg to about 500 mg per day. 

Preferred Embodiments 

One aspect of the invention are the compounds of formula (la) as defined above in the 
Summary of the Invention. Of these compounds, a preferred group of compounds of formula 
(la) is that group of compounds wherein: 

3 

R is a carbocylic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, arylsulfonyl, alkylthioalkyl, 
alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, hydroxyalkoxy, aryloxy, haloalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, aminoalkoxy, cycloalkyl, 
cycloalkylalkyl, (hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, 
(monoalkylamino)aralkyl, (hydroxyalkyl )hioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy )aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkylamino, heterocyclylamino, 
(cycloalkylalkyl)amino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino, heterocyclylcarbonylamino, 
haloalkylcarbonylamino, alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, hydroxyalkylaminoalkyl, 
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monoarylaminoaikyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkyloarbonyl)(alkyl)aminoalkyl ( (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyI f alkylsuifonylaminoaikyl, 

(alkylsulfonyl)(alkyl)aminoaikyl t arylsulfonylaminoalkyl, (arylsuIfonyl)(alkyl)aminoalkyl t 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl f alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyalkoxy)carbonyl, carboxyalkyl, 
alkoxycarbonylalkyl, aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, 
dialkylaminocarbonyloxyalkyl, alkyicarbonylaikyl, arylcarbonylalkyl, aralkylcarbonylalkyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyi, monoaralkylaminocarbonyl, 

(aminocarbonylaikyl)aminocarbonyl, (monoalkylaminocarbonylalkyOaminocarbonyl, 
(carboxyalkyl)aminocarbonyl, (alkoxycarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyt, (hydroxyalkyl)aminocarbonyl, aminocarbonylalkyl, 
rnonoalkylaminocarbonylalkyL dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, 
monoaralkylaminocarbonylaikyl, amidino, hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, monohaloalkylureido, 
(monoalkyl)(monoaryl)ureido, dialkylureido, diarylureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, 
monoaralkylureidoalkyL monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, 
(alkoxycarbonylaikyl)ureidoalkyl t glycinamido, monoalkylglycinamido, 
aminocarbonylglycinamido, (alkoxyalkyicarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonylaikylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido t arylcarbonylglycinamido, 
(arytcarbonyl)(alkyl)glycinamido f (monoaralkylaminocarbonyl)glycinamido, 
(monoaratkylaminocarbonyl)(alkyl)glycinamido, (monoarylaminocarbonyl)glycinamido, 
(monoarylaminocarbonyl)(alkyl)glycinamido, glycinamidoalkyl, alaninamido, 
monoalkylalaninamido, alaninamidoalkyl, heterocyclyl and heterocyclylalkyl. 
Of this group of compounds, a preferred subgroup of compounds is that group of 

compounds wherein: 

R 4 is -0-, -N(R 7 )- or -C(R 8 )s 
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R 5 is an alkylene chain; 

R 7 is selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, aikylcarbonyl, 
alkylcarbonylalkyl, araikylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl; and 
5 each R 8 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(a!kyl)amino, aralkylcarbonylamino, 
10 (aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 

alkoxycarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyI, aralkylcarbonylaminoalkyl, 
heterocyclylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkylureido, dialkylureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monohaloalkylureidoalkyl, 
15 aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 

aminocarbonylalkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl. 
Of this subgroup of compounds, a preferred class of compounds is that group of 

compounds wherein: 

R 4 is-0-; 
20 R 5 is methylene; and 

R 6 is -C(O)-. 

Of this class of compounds, a preferred subclass of compounds is that group of 
compounds wherein: 

R 1a is one or more substituents independently selected from the group consisting of halo, alkyl, 
25 cycloalkyl, cycloalkylaminoalkyl, haloalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, 

(hydroxy)aralkyl, cyanoalkyl, haloalkylcarbonyiaminoalkyl, alkoxyalkyl, aralkoxyalkyl, 
alkylthioalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, azidoalkyl, monoalkylureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl, hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, 
30 aralkoxyalkylcarbonyloxyalkyl, alkylcarbonylalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, 

and heterocyclylalkyl; 



WO 98/56771 



PCT/EP98/03503 



-42- 

is one or more substituents independently selected from the group consisting of hydrogen 
and halo; 

is phenyl optionally substituted by one or more substituents independently selected from the 
group consisting of hydrogen, hydroxy, halo, alkyl, alkoxy, hydroxyalkoxy, haloalkyl, 
formyl, nitro, cyano, aminoalkoxy, cycloalkyl, cycloalkylaminoalkyl, aralkyl, hydroxyalkyl, 
(monoalkylamino)aralkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
monoaralkylamino, alkylcarbonylamino, alkenylcarbonylamino, cycloalkylcarbonylamino, 
arylcarbonylamino, heterocyclylcarbonylamino, haloalkylcarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkyicarbonylamino, 
(alkylcarbonyl)(alkyl)amino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoaikyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonylaminoalkyl, 

(alkylsutfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, aikoxycarbonyl, alkylcarbonyl, 
(hydroxyalkoxy)carbonyl, aminocarbonyl, monoalkylaminocarbonyl, 
monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 

(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, dialkylaminocarbonylalkyl, . 
hydroxyamidino, ureido, monoalkylureido, monoarylureido, monoaralkylureido, 
(monoalkyl)(monoaryl)ureido, (haloalkylcarbonyl)ureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, monoaralkylureidoalkyl. 
monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, 
glycinamido, monoalkylglycinamido, aminocarbonylglycinamido, 
(alkoxyalkylcarbonyl)glycinamido, (aminocarbonyl)(alkyl)glycinamido, 
(alkoxy carbonylalkylcarbonyl)(alkyl)glycinamido, 

(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)glycinamido, (monoarylaminocarbonyl)glycinamido, 
(monoarylaminocarbonyl)(alkyl)glycinamido, alaninamido, heterocyclyl and 
heterocyclylalkyl. 
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Preferred compounds within this subclass of compounds are selected from the group consisting 

of the following compounds: 
(2S)- 1 -((4-chlorophenoxy )methy^ 

1-((phenoxy)methyl)carbonyl-2-ethyl-4-(4-fluoroben2yl)piperazine; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-ethylpiperazine; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(methoxymethyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-ch!oroph 

1-((4-chlorophenoxy)methyl)carbonyl-2-(2-((4-fluorobenzyl)amino)ethyl)-4-(4- 
fluorobenzyl)piperazine; 

1-((4-chlorophenoxy)methyl)carbonyl-2-(2«((methyl)amino)ethyl)-4-(4- 
fluorobenzyl)piperazine; 

1-((4-chlorophenoxy)methyl)carbonyl-2-(2-((2-hydroxyethyi)amino)ethyl)-4-(4- 
fluorobenzyl)piperazine; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-((((4-chlorophenoxy)- 

methyl)carbonyl)oxy)methyl-5-methylpiperazine; 
4-(4-nuorobenzyl)-1-((4-chlorophenoxy)methyl)cait)onyl-3-(ethoxycarbonyl)piperazi 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(methoxycarbonyl)methyipiperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-((methoxy)methyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-(methoxy)ethyl)piperazine; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxy-2-(4-methylphenyl)- 
ethyl)piperazine; 

4-{4-fluorobenzyl)-1-((4-chloroph 

4-(4-fluorobenzyl)-1-((4-chiorophenoxy)me^^^ 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-5-(2-hydroxy-2- 
methylpropyi)piperazine; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxyethyl)piperazine ; 
1-((4'Chlorophenoxy)methyl)carbonyl-3-(2-((2-hydroxyethyl)amino)ethyl)-4-(4- 
fluorobenzyl)piperazine; 

(c/sj-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2,3-dimethyl^ 
(2S,5R)-1-((4-chloro-3^dimethoxypheno 
fluorobenzyl)piperazine; 
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(2S t 5SH-(4-fluorobenzyl)-1-((4<hlorophenoxy)methyl)carbonyl-2 ( 5-dim 
(2R t 5SH-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-m 

methylthio)ethylpiperazine; 
(2R,5R)^(4-fluorobenzyl)-1-((4-chloro^ 
5 piperazine; 

(2R5R)-1-((4-chlorophenoxy)methyl)rarbonyl-2-methyl-4-(4-fluorobenzyl)- 

5-(((2-hydroxyethyl)thio)methyl)piperazine; 
4-(4-fiuorobenzyl)-1-((4-chloropheno^ 

ureido)methyl)piperazine; 
10 (2R,5S)-1-((4-chlorophenoxy)me% 

fluorobenzyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)^ 
(2R,5RH-(4-fluorobenzyl)-1-((4-chloro^ 

hydroxy-1 -(phenyl)methyl)piperazine; 
15 (2R t 5RM-(4-fluorobenzyl)-1-((4-ch^ 

hydroxybutyl)piperazine; 
(2R,5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)- 

5-((diethyiamino)methyl)piperazine; 
(2R5S)-1-((4-chtorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)- 
20 5-((dimethylamino)methyi)piperazine; 

(2R r 5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)- 

5-(((cyclopropyl)amino)methyl)piperazine; 
(2R,5S)-1-((4-chlorophenoxy)methyl^^ 

yl)methyl)piperazine; 
25 (2R,5R)-1-((4-chlorophenoxy)methyl^ 

yl)methyl)piperazine; 
(c/s)-1-((3,4,54rimethoxyphenoxy)methyl)carbonyl-2,6-dimethyl^ 
(c/sM^4-fluorobenzyI)-1-((4-chloro^ 

1-((phenoxy)methyl)carbonyI-2-methyl-4-(4-fluorobenzyl)piperazine; 
30 1-((2-(acetylamino)phenoxy)me%^ 

1-((4-chlorophenoxy)methyl)carbonyl-2-(2-hydroxypropyl)-4-(4-fluorobenzyl)piperazine; 
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1-((4-chlorophenoxy)methyl)carbonyl-2-(2^ 

1-((4-chlorophenoxy)methyl)carbony!-3-trifluoromethyl-4-(4-fluoroben2yl)piperazine; and 
(frans)-1-((4-chloro-2-((4-(2,5-di(trifluoromethyl)phenylc^rbo 
yl)methyl)phenoxy)methyl)carbonyl-2,5-dime%^ 

Of this subclass of compounds, a preferred group of compounds is that group of 
compounds wherein: 

R 1a is one or more substituents independently selected from the group consisting of alkyl, 

cycloalkyl, hydroxyalkyl, hydroxyalkenyl, cyanoalkyl, alkoxyalkyl, monoalkylaminoalkyl, 
azidoalkyl, monoalkyiureidoalkyl, aryloxyalkylcarbonyloxyalkyl, and heterocyclylalkyl; 

R is one or more substituents independently selected from the group consisting of hydrogen, 
chloro or fluoro; 

3 

R is phenyl substituted by one or more substituents independently selected from the group 
consisting of hydroxy, halo, alkyl, alkoxy, formyl, nitro, cyano, aminoalkoxy, 
cycloalkylaminoalkyl, hydroxyalkyl, (monoalkylamino)aralkyl, alkoxyalkyl, amino, 
monoalkylamino, dialkylamino, monoaralkylamino, alkyicarbonylamino, 
alkenylcarbonylamino, cycloalkylcarbonylamino, arylcarbonylamino, 
heterocyclylcarbonylamino, haloalkylcarbonylamino, alkoxyalkylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylalkylcarbonylaminoalkyl, alkylsulfonylaminoalkyl, 
(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
carboxy, alkoxycarbonyl, alkylcarbonyl, (hydroxyalkoxy)carbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, hydroxyamidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, (monoalkyl)(monoaryl)ureido, 
(haloalkylcarbonyl)ureido, ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, 
monoarylureidoalkyl, monoaralkylureidoalkyl, monohaloalkylureidoalkyl, 
(haloalkyl)(alkyl)ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, glycinamido, 
monoalkylglycinamido, aminocarbonylglycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
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(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido ? (monoaralkylaminocarbonyl)(alkyl)glycinamido 1 
(monoarylaminocarbonyl)glycinamido, (monoarylaminocarbonyl)(alkyI)glycinamido, 
alaninamido, heterocyciyl and heterocyclylalkyl. 
5 Preferred compounds within this group of compounds in this subclass group of compounds are 

selected from the group consisting of the following compounds: 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 

1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-ethylpiperazine; 
10 (2R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-propylpiperazine; 

(2S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-propylpiperazine; 

4-(4-fluorobenzyl)-1-(((4-chlorophenoxy)methyl)carbonyl)spiro[cyclopropane-l,2'-piperazine]; 

1-((4-chlorophenoxy)methyl)carbonyl-2-hydroxymethyl-4-(4-fluorobenzyl)piperazine; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2-(methoxy)ethyl)piperazi 
15 1-((4-chlorophenoxy)methyl)carbonyl-2-(2-((2-methylpropyl)amino)ethyl)-4-(4- 

fluorobenzyl)piperazine; 

1-((4-chlorophenoxy)methyl)carbonyl-3-methyl-4-(4-fluorobenzyl)piperazine; 

1-((4-chlorophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)-5-methylpiperazine; 

(2R)-1-((4-chlorophenoxy)methyi)carbonyl-3-methyl-4-(4-fluorobenzyl)piperazine; 
20 (2S)-1-((4-chlorophenoxy)methyl)carbonyl-3-methyl-4-(4-fluorobenzyl)piperazine; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(hydroxymethyl)piperazine; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxyethyl)piperazine; 

4-(4-fiuorobenzyl)-1-((4-chlorophenoxy)me^^ 

(2f? t 3R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2,3-dimethylpiperazine; 
25 (c/s)-1-((4-chlorophenoxy)methyl)carbonyl-3 t 5-dimethyl-4-(4-fluorobenzyl)piperazine; 
4-{4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2-(((4-chlorophenoxy)- 

methyl)carbonyl)oxy)ethyI-5-methylpiperazine; 
(2R, 5R)-1 -((4-chlorophenoxy )methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)-5- 
((hydroxy)methyl)piperazine; 
30 (2/? t 5RH-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-((methoxy)- 

methyl)piperazine; 
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(2/?,5S)-4-(4-fluorobenzyl)-1-((4^ 
methylethyl)piperazine; 

(2R,5/?H-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5 
hydroxyethyl)piperazine; 

5 (2R5R)-4-(4-fluorobenzyi)-1-((4-chlorophenoxy)methyl)carbonyl-2-m 
enyl)piperazine; 
(2R,5S)-1-((4-chlorophenoxy)met^ 
5-((cyano)methyl)piperazine; 

(2R5R)-1-((4-chlorophenoxy)methyl)carbonyi-2-methyM-(4-fluo 
10 yl)methyl)piperazine; 

(2R,5R)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyW-(4-fluoroben 

((tetrazolyl)methyl)piperazine; 
(3S,5S)-4-(4-fluorobenzyl)-1-((4-^ 
1 -((4-chloro-3-nitrophe™^ 
15 (frans)-1-((4-chloro-2-methylpte^^ 

fluorobenzyl)piperazine; 

(frans)-1-((4-chloro-2-(diethylamino)phenoxy)methyl)carbonyl-2 1 5-dim 

ftuorobenzyl)piperazine; 
(frans)- 1-((4-chloro-2-hydro^ 
20 fluorobenzyl)piperazine; 

(trans)- 1-((5-chloro-2-methoxyphe^^ 

fluorobenzyl)piperazine; 

* 

(trans)- 1-((4-chloro-2-((ethyl)(1-^^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
25 1-((4-chloro-2-aminophenoxy)me 

1-((4-chloro-3-nitrophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 
(trans)- 1-((4-chloro-2-(benzylamino^ 

fluorobenzyl)piperazine; 

(frans)- 1-((4-chloro-2-((1-^ 

30 fluorobenzyl)piperazine; 
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frans)-1 -((4-chloro-2-(/so-pro 

fluorobenzyl)piperazine; 
trans)-1 -((4-chloro-2-(/V-(2,4-dichlorophe^^ 

(4-fluorobenzyl)piperazine; 
frans)- 1 -((4-chloro-2-(/V^ 

fluorobenzyl)piperazine; 
tens)- 1-((4-chloro-2-(/V^ 

fluorobenzyl)piperazine; 
frans)-1-((4-chloro-2-(A/-benzylureido)phenoxy)methyl)carbonyI-2,5-dim 

fluorobenzyl)piperazine; 
frans)-1-((4-chloro-2-((cyclopropylmethyt)aminomethyl)phenoxy)methyl)c^ 

4-(4-fluorobenzyl)piperazine; 
trans)-! -((4-chloro-2-(phenyiaminomethyl)^^ 

fluorobenzyl)piperazine; 
trans)- 1-((4-chloro-2-(acetylaminomethy^^ 

fluorobenzyi)piperazine; 
tens)-1-((4-chioro-2-((methy^ 

(4-fluorobenzyl)piperazine; 
frans)-1-((4-chloro-2-(1-(phenylsuifonyl)(methyl)aminoethyl)phenoxy)meth 

dimethyl-4-(4-fluorobenzyl)piperazine; 
^ans)-1 -((4-chloro-2-(1 -(acetyl)(methyl)aminoethyl)phenoxy)m 

fluorobenzyl)piperazine; 
frans)-1-((4-chloro-2-(1-(N^ 

4-(4-fluorobenzyl)piperazine; 

frans)-1-((4-chloro-2-(1-((methyl)(ethyl)amino)ethyl)phenoxy)methy0 

(4-fluorobenzyl)piperazine; 
frans)-1-((4-chloro-2-(1-(dimethylamino)ethyl)phenoxy)methyl)car^^ 

fluorobenzyl)piperazine; 
2R)-1-((4-chloro-2-((4-Nbutoxycato^ 

methyl-4-(4-fluorobenzyl)piperazine; 
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(frans)-1-((4-chloro-2-((piperazin-1-yl)methyl)phenoxy)meth 
fluorobenzyi)piperazine; 

(rra/?s)-1-((4-chioro-2-(oxazol-2-yiaminomethyl)phenoxy)methyl)ca 

fluorobenzyl)piperazine; 
1-((4-chloro-2-(morpholin^-ylm^^^ 

fluorobenzyl)piperazine; 
(frans)-1 -((4-bromo-2-form^ 

fluorobenzyl)piperazine; 
(*rans)-1-((4-fluoro-3-chloro^ 
H(4-chloro-2-methoxycarbonylphenoxy)^^ 
(frans)- 1-((4-chloro-2-metho^ 

fluorobenzyl)piperazine; 
1-((4-chloro-2-aminocarbonylphe™^ 
(frans)-1-((4-chloro-2-carboxy^^^ 

fiuorobenzyl)piperazine; 
(frans)- 1-((4-chloro-2-form^^ 

fluorobenzyl)piperazine; 
(tons)-1-{(4-chloro-2-cyanophem 
Urans)-1-((3-cyanophenoxy)methyl)cato^ 
(tons)- 1-((4-methyl-2-aminophe™^ 

fluorobenzyi)piperazine; 
(frans)-1-((3-formylphenoxy^ 
(tans)-1-((4-methyl-2-acetylpheno^ 

fluorobenzyl)piperazine; 
(tens)-1-((2-methoxyrarbonylphe^ 

fluorobenzyl)piperazine; 
(frar?s)-1 -((3-nitrophe™^ 

(tans)-1-((4-acetyl-2-(aminocarbony0 
fluorobenzyl)piperazine; 

(frans)-1-((4-nitro-3-methylphenoxy)methyl)carbonyl-2 ( 5-dimethy^ 
(tans)-1-((5-nitro-2-methylpte^ 



WO 98/56771 



PCT7EP98/03503 



-50- 

(frans)-1-((4-amino-3-nitrophenoxy)me^^ 
(frans)- 1 -((5-nitro-2-aminopheno 
(frans)-1-((2-aminophenoxy)methyl)^ 

(frans)-1-((3-methoxyphenoxy)methyl)carbonyl-2,5-dimethyM-(4-fluorob 
5 (frans)-1-((4-methoxy-2-acetylphenoxy)m 

fluorobenzyl)piperazine; 
(frans)-1-((5-methoxy-2-acetylphenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-((2-((2-hydroxyethyl)amino 
10 fluorobenzyl)piperazine; 

(frans)-1 -((2-((2-hydroxyethoxy)carbo 

fluorobenzyl)piperazine; 
(frans)-1-((2-(2-hydroxyethoxy)phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 
1 5 (frans)-1 -((2-acetyl-4 t 5-dimethylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1 -((5-methoxy-2-(methoxycarb^ 

fluorobenzyl)piperazine; 
4-(4-fluorobenzyl)-l-((4-chlorophenoxy)methyl)carbony!-2-(A/-methylureido)- 
20 amino)methyl)piperazine; 

(frans)-1-((4-methyl-2-formyiphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4^ 

fluorobenzyl)piperazine; 
(frans)-1-((3-chloro-5-methoxypheno^ 
fluorobenzyl)piperazine; 
25 (frans)-1-{(2-methoxy-5-nitropheno^ 

fluorobenzyl)piperazine; 
(frans)-1-((2-(hydroxymethyl)phenox^^ 

fluorobenzyl)piperazine; 
(frans)-1-((2-methylphenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4-fluor^ 
30 1-((4-chlorophenoxy)methyl)carbonyl-2-(2-azidoethyl)-4-(4-fluorobenzyl)pipe 
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(trans)- 1-((4-chloro-2-(phthalimido)^^ 

fluorobenzyl)piperazine; 
(/rans)- 1-((4-chloro-2-(maleim^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((4-(benzylrarbonyl)piperazin-1-yl)methyl)phenox 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((4-((2 f 3,4-trifluorophenyl)aminocarbonyl)piperaz^^^ 

yl)methyl)phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((4-((2-fluorophenyl)aminocarbonyl)piperazin-V 

yl)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)- 1-((4-chloro-2-((^ 

(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(etheny^ 

fluorobenzyl)piperazine; 
(frans)- 1-((4-chloro-2-(cycto^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(cyclopentylcarbony!amino)phenoxy)methyl)carbon 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((furan-2^ 

fluorobenzyl)piperazine; 
(fra/7s)-1-((4-chloro-2-(pte^ 

fluorobenzyl)piperazine; 
(frans)- 1-((4-chloro-2-((/V43-m 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((A/-(methoxyMrbonylmethylcarbonyl)-A/- 

(methyl)glycinamido)phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((A/-(2-methoxycarbonylethyl)carbonyl-A/- 

(methyl)glycinamido)phenoxy)methyl)carbonyl-2 f 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
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(frans)-1-((4-chloro-2-((A/-(3-methylbenzyl)aminocarbonyl--A/- 

(methyl)glycinamido)phenoxy)methyl)cart)onyl-2 ? 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((/V^3-^ 

(methyl)glycinamido)phenoxy)methyI)carbonyl-2,5-dimethyl-4^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((W'-(4-methylbenzyl)aminocarbonyl-/V- 

(methyl)glycinamido)phenoxy)methyl)carbony!-2 t 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((/V-(3-chlorophenyl)carbonyl-/V r - 

(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)- 1-((4-chloro-2-((A/^ 

(methyl)glycinamido)phenoxy)meto^^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(AT-(2^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(rrans)-1-((4-chloro-2-(W-(2,3-difiuorophenylcarbonyl)glycinamido)phenoxy)-m 

2,5-dimethyl-4-(4-fluorobenzyi)piperazine; 
Urans)-1-((4-chloro-2-(A/-((4^ 

methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(/V^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1 -((4-chloro-2-((2-iodo 

dimethyt-4-{4-fluorobenzyi)piperazine; 
(frans)-1-((4-chloro-2-((ethoxycarbonyimethylcarbonyl)aminomethyl)phenoxy)-meth 

2 t 5-dimethyl-4-(4-fluorobenzyl)piperazine; 
(trans)-1-((4-chloro-2-(/V-(3-ch!oropropyl)ureidomethyl)phenoxy)methyl)ra 

4-(4-fluorobenzyi)piperazine; 
(trans)-1-((4-chloro-2-(W-(2-fluoro-6-trifluoromethylphenyl)ureidomethyl)^ 

methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
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(frans)- 1-((4-chloro-2-((3-fluorophen^^^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(N-(2-(ethoxycarbonyl)ethyl)ureidomethyl)ph 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(2S)-1-((4-chloro-2-(ureido)phenoxy)me%^ 
(frans)- 1-((4-chloro-2-((2,5-d^ 

phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; and 
(frans)- 1-((4-chloro-2-(/V-(2-(ph 

dimethyl-4-(4-fluorobenzyl)piperazine. 

A more preferred group of compounds in this subclass group of compounds are those 
compounds wherein: 

R is one or more substituents independently selected from the group consisting of alkyl and 
hydroxyalkyl; 

R 2 is one or more substituents independently selected from the group consisting of hydrogen, 
chloro or fluoro; 

R 3 is phenyl substituted by one or more substituents independently selected from the group 

consisting of halo, alkyl, alkoxy, formyl, nitro, cycloalkylaminoalkyl, hydroxyalkyl, amino, 
alkylcarbonylamino, haloalkylcarbonylamino, alkoxyalkylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, (alkylsulfonyl)(alkyl)aminoalkyl, alkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, hydroxyamidino, ureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, glycinamido, monoalkylglycinamido, aminocarbonylglycinamido, 
(alkoxyalkylcarbonyl)glycinamido, (aminocarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido, alaninamido, and heterocyclylalkyl. 

Preferred compounds within this more preferred group of compounds in this subclass group of 

compounds are selected from the group consisting of the following compounds: 

(frans)-1 -((4-chloro-3-nitro^ 

(frans)-1-((4-chloro-2-(hydroxymethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
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fluorobenzyl)piperazine; 
(2R,5S)-1-((4-chloro-2-(aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimethy 

fluorobenzyl)piperazine; 
(2S T 5R)-1-((4-bromo-3,5-dimethoxyphenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 
5 fluorobenzyl)piperazine; 

(2R t 5S)-1-((3-hydroxy-5-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(2S,5R)-1-((4-nitro-3-formyiphe™^ 

fluorobenzyl)piperazine; 
10 (2R)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazin 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2-hydroxyethyi)pi 
(trans)-4-(4-fluorobenzyl)-1-((4^ 

(2R5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyi)carbonyl-2,5-dimethyi 
(frans)-1-((4-chloro-3 f 5-dimethoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
1 5 fiuorobenzyl)piperazine; 

(2R T 5S)-1-((4-chloro-3,5-dimethoxyphenoxy)methyl)carbonyl-2 t 5-dime^ 

fluorobenzyl)piperazine; 
(2R5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2-hydroxyeth 

5-methylpiperazine; 

20 (2R,6R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2,6-dimet 
(frans)-1-((4-chioro-2-methoxyphenoxy)methyl)c^rbonyl-2,5-dimethyt-4-(4- 

fluorobenzyl)piperazine; 
1-((4-chloro-2-(hydroxymethyl)phenoxy 
(2R,5S)-1-((4-chloro-3-(hydroxym^^ 
25 fluorobenzyl)piperazine; 
( frans)- 1 -((4-chloro-2-( 1 -hyd ro 
fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(aminomethy^ 
fluorobenzyl)piperazine; 
30 (frans)-1-((4-chloro-2-(ureidomethyl)phenoxy)methyl)carbonyl-2 t 5-dimeth 

fluorobenzyl)piperazine; 
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(frans)-1-((4-chloro-2-aminophe^^ 
1 -((4-chloro-2-(acetylamino^ 

(f/Bns)-4-(4-fluorobenzyl)-1-((2-acetylamino^-chlorophenoxy)methy 

2 t 5-dimethylpiperazine; 
5 (frans)-1-((4-chloro-2-(propyl^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chlor<>2-(metho^ 

(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(2-(methoxycarbonyl)ethyicarbonylamino)phenoxy)-m 
1 0 dimethyl-4-(4-fluorobenzyl)piperazine; 

(frans)-1-((4-chloro-2«(2-(ethoxycarbonyl)ethylcarbonylamino)phenoxy)meth 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(fra/7s)-1-((4-chloro-2-(met^ 

fluorobenzyl)piperazine; 
15 (frans)- 1-((4-chloro-2-(bromom^ 

fluorobenzyl)piperazine; 
(2R)-1-((4-chloro-2-(glycinamido)phenoxy)methyl)carbonyl-2-methyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((N-m^ 
20 fluorobenzyl)piperazine; 
(frans)- 1-((4-chloro-2-(alanin^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((aminoca^ 

fluorobenzyl)piperazine; 
25 (frans)-1-((4-chloro-2-((amino^^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(A^^ 

fluorobenzyl)piperazine; 

■ 

(frans)-1-((4-chloro-2-(ethylcato^ 
30 fluorobenzyi)piperazine; 

(/rans)-1-((4-chloro-2-amino-5-nitrophenoxy)methyl)rarbonyl-2,5-dim 
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fluorobenzyl)piperazine, dihydrochloride salt; 
Yrans)-1-((4-chloro-2-(((ethyl)amino)methyl)phenoxy)methyl)ra 

fluorobenzyl)piperazine; 
frans)-1 -((4-chloro-2-(((dte^^ 

fluorobenzyl)piperazine; 
trans)-1-((4-chloro-2-(((cyd^ 

fluorobenzyl)piperazine; 
frans)- 1-((4-chloro-2-(((dimet^ 

fluorobenzyl)piperazine; 
frans)-1-((4-chloro-2-(((me^^ 

fluorobenzyl)piperazine; 
frans)-1-((4-chloro-2-((amino)methyl)phenoxy)methyl)carbonyl-2^ 

fluorobenzyl)piperazine; 
frans)- 1-((4«chioro-2-((4-met^ 

(4-fluorobenzyI)piperazine; 
frans)-1-((4-chloro-2-((piperazin-^^ 

fluorobenzyl)piperazine; 
trans)-! -((4-chloro-2-(ethylaminomethyl)phenoxy)methyl)carbonyl-2,5-dimet^ 

fluorobenzyl)piperazine; 
frans)-1-((4-chloro-2-(1-(met^ 

fluorobenzyl)piperazine; 
^a/7s)-1-((4-chloro-2-(1-(methylsulfonyl)(methyl)aminoethyl)phenoxy)m 

dimethyl-4-(4-fluorobenzyl)piperazine; 
2R)-1-((4-chloro-2-((piperaz^ 

fluorobenzyl)piperazine; 
2R5S)-1-((4-chloro-2-((piperazin-1-yl)methyl)phenoxy)methyl)carbon 

fluorobenzyl)piperazine; 
trans)-! -((4-chloro-2-((4^butoxyrarb^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
^rans)-1-((4-chloro-2-(imidazol-1-ylmethyl)phenoxy)methyl)carbony^ 

fluorobenzyl)piperazine; 
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(frans)- 1-((4-chloro-2-(1-(im^ 

fluorobenzyl)piperazine; 

(frans)-1-((4-chloro-2-(triazol-1-ylmethyl )phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(tetra^^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((morphoh^^ 

fluorobenzyl)piperazine; 

(2A?)-1-((4-chloro-2-aminocarbonylphenoxy)methyl)carbonyl-2-methy^ 
fluorobenzyl)piperazine; 

1-((4-chloro-2-formylphenoxy)m^ 

(2R f 5S)-1-((4-chloro-2-formylphenoxy)methyl)carbonyl-2,5-dime 

fluorobenzyl)piperazine; 
(2R)-1-((4-chloro-2-formylpte^ 
(frans)-1-((4-chloro-2-(methylam 

fluorobenzyl)piperazine; 

(frans)-1-((4-chloro-2-((aminocarbonyimethyl)aminocarbonyl)phenoxy)met 
dimethyl-4-{4-fluorobenzyl)piperazine; 

(frans)-1-((4-chloro-2-((2-aminoethyl)aminocarbonyl)phenoxy)methyl)carbon 
(4-fiuorobenzyl)piperazine; 

(frans)-1-((4-chloro-2-((4-aminocarbonylphenyl)aminocarbonyi)phenoxy)m 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(hydro^ 

fluorobenzyl)piperazine; 
(tans)-1-((4-chloro-2-acetyl^^ 
(frans)-1-((2-(aminocarbony0 

fluorobenzyl)piperazine; 
(trans)-1-((4-chloro-2-((/^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(A/^ 

dimethyl-4-(4-fluorobenzyl)piperazine; and 
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(frans)-1-((4-chIoro-2-(W-(ethoxycarbonylaminocarbonyI)- 

glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyW^^ 

The most preferred group of compounds within this subclass group of compounds are 
those compounds wherein R 2 is 4-fluoro and R 3 is phenyl substituted at the 4-position with 
5 chloro and at the 2-position by aminocarbonyl, ureido, or glycinamido.; namely, the compounds 
selected from the group consisting of the following compounds: 
(2R,5S)-1-((4-chloro-2-(aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frafls)-1-((4-chlorch2-(g^ 
10 fluorobenzyl)piperazine; 

(2R)-1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine 
(fra/?s)-1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(2R f 5S)-1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 
15 fluorobenzyl)piperazine; and 

(2R,5S)-1-((4-chloro-2-(glycinamido)phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 
fluorobenzyl)piperazine. 

Of the subgroup of compounds as set forth above, another preferred class of 
compounds are those compounds wherein: 
20 R 4 is-N(R 7 )-; 
R 5 is methylene; 
R 6 is -C(O)-; and 

R 7 is selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, alkylcarbonyl, 
alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
25 monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl. 

Of this class of compounds, a preferred subclass of compounds are those compounds 
wherein: 

R 1a is one or more substituents independently selected from the group consisting of halo, alkyl, 
cycloalkyl, cycloalkylaminoalkyl, haloalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, 
30 (hydroxy)aralkyl f cyanoalkyl, haloalkylcarbonylaminoalkyl, alkoxyalkyl, aralkoxyalkyl, 

alkylthioalkyl, hydroxy alky Ithioalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
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monoarylaminoalkyl, monoaralkylaminoaikyl, azidoalkyl, monoalkylureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl, hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, 
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonylalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, 
and heterocyclylalkyl; 

is one or more substituents independently selected from the group consisting of hydrogen 
and halo; 

is phenyl optionally substituted by one or more substituents independently selected from the 
group consisting of hydrogen, hydroxy, halo t alkyl, alkoxy, hydroxyalkoxy, haloalkyl, 
formyl, nitro, cyano, aminoalkoxy, cycloalkyl, cycloalkylaminoalkyl, aralkyl, hydroxyalkyl, 
(monoalkylamino)aralkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
monoaralkylamino, alkylcarbonylamino, alkenylcarbonylamino, cycloalkylcarbonylamino, 
arylcarbonylamino, heterocyclylcarbonylamino, haloalkylcarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, alkylsulfonyiamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoaikyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl t alkylsulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, alkylcarbonyl, 
(hydroxyalkoxy)carbonyl, aminocarbonyl, monoalkylaminocarbonyl, 
monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, dialkylaminocarbonylalkyl, 
hydroxyamidino, ureido, monoalkylureido, monoarylureido, monoaralkylureido, 
(monoalkyl)(monoaryl)ureido, (haloalkylcarbonyl)ureido t ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, monoaralkylureidoalkyl, 
monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, 
glycinamido, monoalkylglycinamido, aminocarbonylglycinamido, 
(alkoxyalkylcarbonyl)glycinamido, (aminocarbonyl)(alkyl)glycinamido, 
(alkoxy carbonylalkylcarbonyl)(alkyl)glycinamido t 

(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
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(arylcarbonyi)(alkyl)glycinamido t (monoaralkylaminocarbonyl)glycinamido t 
(monoaralkylaminocarbonyl)(alkyl)glycinamido, (monoarylaminocarbonyl)glycinamido, 
(monoarytaminocarbonyl)(alkyI)glycinamido t alaninamido, heterocyclyl and 
heterocyclylalkyl. 

5 A preferred group of compounds in this subclass group of compounds is that group 

wherein: 

R 1a is one or more substituents independently selected from the group consisting of alkyl, 

cycloalkyl, hydroxyalkyl, hydroxyalkenyl, cyanoalkyl, alkoxyalkyl, monoalkylaminoalkyl, 
azidoalkyl, monoalkylureidoalkyl, aryloxyalkylcarbonyloxyalkyl, and heterocyclylalkyl; 
10 R 2 is one or more substituents independently selected from the group consisting of hydrogen, 

chloro or fluoro; 

R 3 is phenyl substituted by one or more substituents independently selected from the group 
consisting of hydroxy, halo, alkyl, alkoxy, formyl, nitro, cyano, aminoalkoxy, 
cycloalkylaminoalkyl, hydroxyalkyl, (monoalkylamino)aralkyl, alkoxyalkyl, amino, 

15 monoalkylamino, dialkylamino, monoaralkylamino, alkylcarbonylamino, 

alkenylcarbonylamino, cycloalkylcarbonylamino, arylcarbonylamino, 
heterocyclylcarbonylamino, haloalkylcarbonylamino, alkoxyalkylcarbonylamino, 
alkoxycarbonylalkylcarbonyiamino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 

20 arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 

alkoxycarbonylalkylcarbonylaminoalkyl, alkylsulfonylaminoalkyl, 
(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
carboxy, alkoxycarbonyl, alkylcarbonyl, (hydroxyalkoxy)carbonyl, aminocarbdnyl, 
monoalkylaminocarbonyl, monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 

25 (aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, hydroxyamidino, ureido, 

monoalkylureido, monoarylureido, monoaralkylureido, (monoalkyl)(monoaryi)ureido, 
(haloalkylcarbonyl)ureido, ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, 
monoarylureidoalkyl, monoaralkylureidoalkyl, monohaloalkylureidoalkyl, 
(haloalkyl)(alkyl)ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl f glycinamido, 

30 monoalkylglycinamido, aminocarbonylglycinamido, (alkoxyalkylcarbonyl)glycinamido, 

(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
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(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylgiycinamido, 
(arylcarbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)(alkyl)glycinamido, 
(monoarylaminocarbonyl)glycinamido, (monoarylaminocarbonyl)(alkyl)glycinamido t 
alaninamido, heterocyclyl and heterocyclylalkyl. 

A more preferred group in this subclass group of compounds are those compounds 
wherein: 

R 1a is one or more substituents independently selected from the group consisting of alkyl and 
hydroxyalkyl; 

R is one or more substituents independently selected from the group consisting of hydrogen, 
chloro or fluoro; 

3 

R is phenyl substituted by one or more substituents independently selected from the group 

consisting of halo, alkyl, alkoxy, formyl, nitro, cycloalkylaminoalkyl, hydroxyalkyl, amino, 
alkylcarbonylamino, haloalkylcarbonylamino, alkoxyalkylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, (alkylsulfonyl)(alkyl)aminoalkyl, alkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, hydroxyamidino, ureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, glycinamido, monoalkylglycinamido, aminocarbonylglycinamido, 
(alkoxyalkylcarbonyl)glycinamido, (aminocarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido, alaninamido, and heterocyclylalkyl. 
An even more preferred group of compounds in this subclass group of compounds are 

those compounds wherein R 2 is 4-fluoro and R 3 is phenyl substituted at the 4-position with 

chloro and optionally substituted at the 2-position by aminocarbonyl, ureido, or glycinamido. 

Preferred compounds in this group selected from the group consisting of the following 

compounds: 

(frans)-1-((4-chlorophenylamino)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine 
1-((4-chloro-2-(aminocarbonyl)phenylamino)methyl)carbonyl-2-methyl-4-(4- 
fluorobenzyl)piperazine; and 

1-((4-chlorophenylamino)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine;. 

Of the subgroup of compounds as set forth above, another preferred class of 
compounds are those compounds wherein: 
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R 4 is -C(R 8 ) 2 -; 
R 5 is methylene; 
R 6 is -C(O)-; and 

each R 8 is independently selected from the group consisting of hydrogen, alkyl, amino, 
5 monoalkylamino, dialkyiamino, alkylcarbonylamino, cycloalkylcarbonylamino, 

cycloalkylalkylcarbonylamino, alkoxycarbonylamino, alkylsulfonylamino, 
arylcarbonylamino, alkoxycarbonylalkylcarbonylamino, alkylcarbonylaminoalkyl, 
cycloalkylcarbonylaminoalkyl, alkoxycarbonylaminoalkyl, 

heterocyclylcarbonylaminoalkyl, arylsulfonylamino, alkylsulfonylaminoalkyl, ureido, 
10 monoalkylureido, monohaloalkylureido, ureidoalkyl, monoalkylureidoalkyl, 

monohaloalkylureidoalkyl, aminoalkyl, monoalkylaminoalkyl, and dialkylaminoalkyl. 
A preferred subclass of compounds of this class of compounds are those compounds 
wherein: 

R 1a is one or more substituents independently selected from the group consisting of halo, alkyl, 
15 cycloalkyl, cycloalkylaminoalkyl, haloalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, 

(hydroxy)aralkyl, cyanoalkyl, haloalkylcarbonylaminoalkyl, alkoxyalkyl, aralkoxyalkyl, 
alkylthioalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, azidoalkyl, monoalkylureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl, hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, 
20 aralkoxyalkylcarbonyloxyalkyl, alkylcarbonylalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, 

and heterocyclylalkyl; 

R 2 is one or more substituents independently selected from the group consisting of hydrogen 
and halo; 

R 3 is phenyl optionally substituted by one or more substituents independently selected from the 
25 group consisting of hydrogen, hydroxy, halo, alkyl, alkoxy, hydroxy alkoxy, haloalkyl, 

formyl, nitro, cyano, aminoalkoxy, cycloalkyl, cycloalkylaminoalkyl, aralkyl, hydroxyalkyl, 
(monoalkylamino)aralkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
monoaralkylamino, alkylcarbonylamino, alkenylcarbonylamino, cycloalkylcarbonylamino, 
arylcarbonylamino, heterocyclylcarbonylamino, haloalkylcarbonylamino, 
30 alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 

(alkylcarbonyl)(alkyl)amino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
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dialkylaminoalkyl, monoaryiaminoalkyl, monoaralkytaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alky!carbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(atkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, alkylcarbonyl, 
(hydroxyalkoxy)carbonyl, aminocarbonyl, monoalkylaminocarbonyl, 
monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl t 
(aminoalkyl)aminocarbonyl, (hydroxyaikyl)aminocarbonyl, dialkylaminocarbonylalkyl, 
hydroxyamidino, ureido t monoalkyiureido, monoarylureido, monoaralkylureido, 
(monoalkyl)(monoaryl)ureido, (haloalkylcarbonyl)ureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, monoaralkylureidoalkyl, 
monohaloalkylureidoalkyl, (haloalkyl)(alkyI)ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, 
glycinamido, monoalkylglycinamido, aminocarbonylglycinamido, 
(alkoxyalkylcarbonyl)glycinamido, (aminocarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 

(alkoxycarbonylaminoalkylcarbonyl)glycinamido ? arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido l (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)giycinamido, (monoarylaminocarbonyl)glycinamido, 
(monoarylaminocarbonyl)(alkyl)glycinamido t alaninamido, heterocyclyl and 
heterocyclylalkyl. 

♦ A preferred group of compounds within this preferred subclass of compounds are those 
compounds wherein: 

R 1a is one or more substituents independently selected from the group consisting of alkyl, 

cycloalkyl, hydroxyalkyl, hydroxyalkenyl, cyanoalkyl, alkoxyalkyl, monoalkylaminoaikyl, 
azidoalkyl, monoalkylureidoalkyl, aryloxyalkylcarbonyloxyalkyl, and heterocyclylalkyl; 

R is one or more substituents independently selected from the group consisting of hydrogen, 
chloro or fluoro; 

R is phenyl substituted by one or more substituents independently selected from the group 
consisting of hydroxy, halo, alkyl, alkoxy, formyl, nitro, cyano, aminoalkoxy, 
cycloalkylaminoalkyl, hydroxyalkyl, (monoalkylamino)aralkyl, alkoxyalkyl, amino, 
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monoalkylamino, dialkylamino, monoaralkylamino, alkylcarbonylamino, 
alkenylcarbonylamino, cycloalkylcarbonylamino, arylcarbonylamino, 
heterocyclylcarbonylamino, haloalkylcarbonylarnino, alkoxyalkylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino, amihoalkyl, monoalkylaminoalkyl, 
5 dialkylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 

arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl t (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylalkylcarbonylaminoalkyl, alkylsulfonyiaminoalkyl, 
(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyi, {arylsulfonyl)(alkyl)aminoalkyl, 
carboxy, alkoxycarbonyl, alkylcarbonyl, (hydroxyalkoxy)carbonyl, arninocarbonyl, 

1 0 monoalkylaminocarbonyl, monoaryiaminocarbonyl, (aminocarbonyialkyl)aminocarbonyl, 

(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, hydroxyamidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, (monoalkyl)(monoaryl)ureido, 
(haioalkylcarbonyl)ureido ( ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, 
monoarylureidoalkyl, monoaralkylureidoalkyi, monohaloalkyiureidoalkyl, 

15 (haloalkyl)(alkyl)ureidoalkyl t (alkoxycarbonylalkyl)ureidoalkyl f glycinamido, 

monoalkylglycinamido, aminocarbonylglycinamido, (alkoxyalkylcarbonyl)glycinamido t 
(aminocarbonyl)(a!kyl)glycinamido l (aIkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido t arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido t (monoaralkylaminocarbonyl)(alkyl)glycinamido, 

20 (monoarylaminocarbonyl)giycinamido, (monoarytaminocarbonyl)(alkyl)glycinamido, 

aianinamido, heterocyclyl and heterocyclylalkyl. 

A more preferred group of compounds within this subclass of compounds are those 
compounds wherein: 

R 1a is one or more substituents independently selected from the group consisting of alkyl and 
25 hydroxyalkyl; 

R 2 is one or more substituents independently selected from the group consisting of hydrogen, 
chloro or fluoro; 

R 3 is phenyl substituted by one or more substituents independently selected from the group 

consisting of halo, alkyl, alkoxy, formyl, nitro, cycloalkylaminoalkyl, hydroxyalkyl, amino, 
30 alkylcarbonylamino, haloalkylcarbonylarnino, alkoxyalkylcarbonylamino, 

alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
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dialkylaminoalkyl, (alkylsulfonyl)(alkyl)aminoalkyl, alkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, hydroxyamidino, ureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, glycinamido, monoalkylglycinamido, aminocarbonylglycinamido, 
(alkoxyalkylcarbonyl)glycinamido, (aminocarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido t aianinamido, and heterocyclylalkyl. 
An even more preferred group of compounds of this subclass group of compounds are 

those compounds wherein: 

R 2 is 4-fluoro; 

R 3 is phenyl substituted at the 4-position with chloro and optionally substituted at the 2-position 

by aminocarbonyl, ureido, or glycinamido; and 
one R 8 is hydrogen and the other R 8 is selected from the group consisting of amino, 

alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, 

alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 

alkoxycarbonylalkylcarbonylamino, alkylcarbonylaminoalkyl, 

cycloalkylcarbonylaminoalkyl, alkoxycarbonylaminoalkyl, 

heterocyclylcarbonylaminoalkyl t arylsulfonylamino, alkylsulfonylaminoalkyl, ureido, 
monoalkylureido, monohaloalkylureido t ureidoalkyl, monoalkylureidoalkyl, 
monohaloalkylureidoalkyl, and aminoalkyl. 

Preferred compounds in this even more preferred group are those compounds selected from 

the group consisting of the following compounds: 

(frans)-1-(2-(4-chlorophenyl)-3-(methylsulfonylamino)propyl)carbonyl-2 f 5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 

(frans)-1-(2-(4-chlorophenyl)-3-(acetylamino)propyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 

(tans)-1 -(2-(4-chloropheny0 
fluorobenzyl)piperazine; 

(frans)-1-(2-(4-chlorophenyl)-2-(acetylamino)ethyl)carbonyl-2 l 5-dimethyl-^(4- 

fluorobenzyl)piperazine; 
(frans)-1 -(2-(4-chlorophenyl)-2-^^ 
(frans)-1-(2-(4-c^lorophenyl)-2-(ureido)eta^^ 



WO 98/56771 



PO7EP98/03503 



-66- 



10 



20 



30 



(frans)-1-(2-(4-chlorophenyl)-3-(ureido)propyl)caitonyI-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-(2-(4-chlorophenyl)-3-(amino)propyl)rarbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 
)-1-(2-(4-chlorophenyl)-3-(f-butoxycarbonyiamino)propyl)carbonyI-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
)-1-(2-(4-chlorophenyl)-2-((ethoxycarbonylmethylcarbonylamino)ethyl)carbonyl-2 t ^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
)-1-(2-(4-chlorophenyl)-2-(A/Wso-pro^ 

fluorobenzyl)piperazine; 
)-1-(2-(4-chlorophenyl)-2-(A/-(2-chloroethyl)ureido)ethyl)carbonyl-2 t 5-di 

fluorobenzyl)piperazine; 
)-1-(2-{4-chlorophenyl)-2-((2-n^ 

fluorobenzyl)piperazine; 
)-1-(2-(4-chlorophenyl)-2-((4-metho 

dimethyl-4-(4-fluorobenzyl)piperazine; 
)-1-(2-(4-chlorophenyl)-2-((2,4-di^ 
(4-fluorobenzyl)piperazine; 
(frans)-1-(2-(4-chlorophenyl)-2-(cyclopropylcarbonylamino)ethyl)carbonyl-2^ 

fluorobenzyl)piperazine; 
(frans)-1-(2-(4-chlorophenyl)-2-((2-cyclopropylethyl)carbonylamino)ethy0 
4-(4-fluorobenzyl)piperazine; 
)-1-(2-(4-chlorophenyl)-3-((2-m 

(4-fluorobenzyl)piperazine; 
)-1-(2-(4-chiorophenyl)-3-(cyclo^ 
fluorobenzyl)piperazine; 
(frans)- 1-(2-(4-chlorophenyl)-3-(^^ 

fluorobenzyl)piperazine; 
(frans)-1 -(2-(4-chlorophenyl)^ 
fluorobenzyl)piperazine; 



{trans 



{trans 



{trans 



{trans 



{trans 



1 5 {trans 
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(frans)- 1-(2-(4-chlorophenyl)-3-(^ 
fluorobenzyl)piperazine; and 
(frans)-1-(2-(4-chlorophenyl)-3-((morpho 
(4-fluorobenzyl)piperazine. 
5 Of the compounds of formula (la), another preferred group of compounds are those 

compounds wherein: 

R 3 is a heterocyclic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, halo, alkyl, alkylsufonyl, arylsulfonyl, 
alkoxy, hydroxyalkoxy, haloalkyl, formyl, nitro, cyano, haloalkoxy, alkenyl, alkynyl, aryl, 

10 aralkyl, amino, monoalkylamino, dialkylamino, monoarylamino, monoaralkylamino, 

alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino, haloalkyicarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkyicarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 

15 aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, alkylcarbonylaminoalkyl, 

arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylaminoalkyl, 
carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 

20 dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, guanidino, ureido, 

monoalkylureido, ureidoalkyl, monoalkylureidoalkyl, and glycinamido. 
Of this group of compounds, a preferred subgroup of compounds is that group of 
compounds wherein: 
R 4 is -0-, -N(R 7 )- or -C(R 8 )-; 

25 R 5 is an alkylene chain; 

R 7 is selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, alkylcarbonyl, 
alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl; and 
each R 8 is independ ntly selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 

30 hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 

alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkyialkylcarbonylamino, 
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alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonyiaminoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoaikyl, 
heterocyciylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkyiureido, dialkylureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monohaloalkylureidoalkyl, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalky), monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl. 
Of this subgroup of compounds, a preferred class of compounds are those compounds 

wherein: 

R 4 is -O-; 

R 5 is methylene; and 
R 6 is -C(O)-. 

Of this class of compounds, a preferred subclass group of compounds are those 
compounds wherein: 

R 1a is one or more substituents independently selected from the group consisting of halo, alkyl, 
cycloalkyl, cycloalkylaminoalkyl, haloalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, 
(hydroxy)aralkyl, cyanoalkyl, haloalkylcarbonylaminoalkyl, alkoxyalkyl, aralkoxyalkyl, 
alkylthioalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, azidoalkyl, monoalkylureidoalkyl, 
(alkoxycarbonylalkyl)ureidoaikyl, hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, 
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonylalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, 
and heterocyclylalkyl; and 

R 2 is one or more substituents independently selected from the group consisting of hydrogen 
and halo. 

A preferred group of compounds in this preferred subclass group of compounds are 
those compounds wherein R 3 is selected from the group consisting of azepinyl, acridinyl, 
benzimidazolyl, benzothiazolyl, benzoxazolyl, benzopyranyl, benzopyranonyl, benzofuranyl, 
benzofuranonyl, benzothienyl, carbazolyl, cinnolinyl, decahydroisoquinolyl, dioxolanyl, furyl, 
isothiazolyl, quinuclidinyl, imidazolyl, imidazolinyl, imidazolidinyl, isothiazolidinyl, indolyl, 
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isoindolyl, indolinyl, isoindolinyl, indanyl, indolizinyl, isoxazolyl, isoxazolidinyl, morpholinyl, 
naphthyridinyl, oxadiazolyl, octahydroindolyl, octahydroisoindolyl, 2-oxopiperazinyl, 
2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxoazepinyl, oxazolyl, oxazolidinyl, piperidinyl, piperazinyl, 
4-piperidonyl, phenazinyl, phenothiazinyl, phenoxazinyl, phthaiazinyl, pteridinyl, purinyl, pyrrolyl, 
5 pyrrolidinyl, pyrazolyl, pyrazolidinyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinazolinyl, 
quinoxalinyl, quinolinyl, quinuclidinyl, isoquinolinyl, thiazolyl, thiazolidinyl, thiadiazolyl, triazolyl, 
tetrazolyl, tetrahydrofuryl, tetrahydropyranyl, thienyl, thiamorpholinyl, thiamorpholinyl sulfoxide, 
and thiamorpholinyl sulfone. 

A more preferred group of compounds in this preferred subclass of compounds are 
10 those compounds wherein R 3 is benzopyranyl, benzopyranonyl, benzfuranyl, benzofuranonyl, 
quinolinyl, indolyl, indolinyl, oxazolyl, imidazolyl, or benzothienyL 

A preferred compound in this more preferred group is (frans)-1-((benzo[b]pyran-2-on-7- 
yloxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine. 

Another aspect of the invention is a method of treating an inflammatory disorder in a 
15 human, which method comprises administering to a human in need of such treatment a 

therapeutically effective amount of a compound of formula (la) as described above. A preferred 
method is the method of treating inflammatory disorders selected from the group consisting of 
multiple sclerosis, leukoencephalopathy, encephalomyelitis, Alzheimer's disease, Guillian-Barre 
syndrome, acute cell-mediated renal transplant rejection, allograft rejection, rheumatoid 
20 arthritis, atherosclerosis, uricaria, angioderma, allergic conjunctivitis, atopic dermatitis, allergic 
contact dermatitis, drug or insect sting allergy and systemic anaphylaxis. 

Another aspect of the invention is a method of treating an inflammatory disorder in a 
human, which method comprises administering to a human in need of such treatment a 
therapeutically effective amount of a compound of formula (lb) as described in the Summary of. 
25 the Invention. 

A preferred method is that method which comprises administering to a human in need of 
such treatment a therapeutically effective amount of a compound of formula (lb) wherein: 
R is a carbocylic ring system substituted by one or more substituents independently selected 

from the group consisting of hydrogen, hydroxy, hydroxysuifonyl, halo, alkyl, mercapto, 
30 mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, arylsulfonyl, alkylthioalkyl, 

alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, hydroxyalkoxy, aryloxy, haloalkyl, formyl, 
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formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, aminoalkoxy, cycloalkyl, 
cycloalkylalkyl, (hydroxy)cychalkylalkyl, cycloalkylamino, cycloalkylaminoaikyl, 
cyanoalkyl, alkenyl, alkynyl t aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, 
(monoalkylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
5 alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 

dialkyiamino, monoarylamino, monoaralkylamino, aminoalkylamino, heterocyclylamino, 
(cycloalkyialkyl)amino, alkylcarbonylamino, alkoxycarbonylamino, alkenyicarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino t heterocyclylcarbonylamino, 
haloalkylcarbonylamino, alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 

10 (alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 

aminoalkyl, monoalkyiaminoalkyl, dialkylaminoalkyl, hydroxyalkylaminoalkyl, 
monoarylaminoalkyl, monoaralkyiaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyi, (alkylcarbonyOCalkyOaminoalkyl, (cycioalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonyiaminoalkyl, 

1 5 (alkoxycarbonyl)(alkyl)aminoalkyl, alkyisulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl, aiylsulfonyiaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyalkoxy)carbonyl, carboxyalkyl, 
alkoxycarbonylalkyl, aralkoxycarbonylalkyt, aikoxyalkylcarbonyloxyalkyl, 

20 dialkylaminocarbonyloxyaikyl, alkylcarbonylaikyl, arylcarbonylalkyi, aralkylcarbonylalkyl, 

aminocarbonyl, monoalkyiaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonylalkyl)aminocarbonyl, (monoalkylaminocarbonylalkyl)aminocarbonyl t 
(carboxyalkyl)aminocarbonyl, (alkoxycarbonylalkyl)aminocarbonyl, 

25 (aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, aminocarbonylalkyl, 

monoalkylaminocarbonylalkyl, dialkyiaminocarbonylalkyl, monoarylaminocarbonylaikyl, 
monoaralkylaminocarbonylalkyi, amidino, hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, monohaioalkyiureido, 
(monoalkyl)(monoaryl)ureido, dialkylureido, diarylureido, (haloalkyicarbonyl)ureido, 

30 ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, 

monoaraikylureidoalkyl, monohaioalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl t 
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(alkoxycarbonylalkyi)ureidoalkyl, glycinamido, monoalkylglycinamido, 
aminocarbonyiglycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonylaikylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
5 (arylcarbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)glycinamido, 

(monoaralkylaminocarbonyl)(alkyl)glycinamido, (monoarylaminocarbonyl)glycinamido, 
(monoarylaminocarbonyl)(alkyl)glycinamido l glycinamidoalkyl, alaninamido, 
monoalkylalaninamido, alaninamidoalkyl, heterocyclyl and heterocyclylalkyl. 
An even more preferred method is that method which comprises administering to a 
10 human in need of such treatment a therapeutically effective amount of a compound of formula 
(lb) wherein: 

R 4 is -O-, -N(R 7 )- or -C(R 8 )-; 
R 5 is an alkylene chain; 

R 7 is selected from the group consisting of hydrogen, alkyl, aryl, aralkyl t alkylcarbonyl, 
15 alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 

monoalkylaminocarbonyl, diaikylaminocarbonyl, and alkoxycarbonyl; and 

8 

each R is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, 

20 alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 

alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 
heterocyclylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 

25 alkylsulfonylaminoalkyl, ureido, monoalkyiureido, monohaloalkylureido, dialkylureido, 

ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monohaloalkylureidoalkyl, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl. 
An even more preferred method is that method which comprises administering to a 

30 human in need of such treatment a therapeutically effective amount of a compound of formula 
(lb) wherein: 
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R 4 is -O-; 

R 5 is methylene; and 
R 6 is -C(O)-. 

The most preferred method is that method which comprises administering to a human in 
need of such treatment a therapeutically effective amount of a compound of formula (lb) 
wherein: 

R 2 is one or more substituents independently selected from the group consisting of hydrogen 
and halo; 

R 3 is phenyl optionally substituted by one or more substituents independently selected from the 
group consisting of hydrogen, hydroxy, halo, alkyl, alkoxy, hydroxyalkoxy, haloalkyl, 
formyl, nitro, cyano, aminoalkoxy, cycloalkyl, cycloalkylaminoalkyl, aralkyl, hydroxyalkyl, 
(monoalkylamino)aralkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
monoaralkyiamino, alkylcarbonylamino, alkenylcarbonylamino, cycloalkylcarbonylamino, 
arylcarbonylamino, heterocyclylcarbonylamino, haloalkylcarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl, arylsuifonyiaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, alkylcarbonyl, 
(hydroxyalkoxy)carbonyl, aminocarbonyl, monoalkylaminocarbonyl, 
monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, dialkylaminocarbonylalkyl, 
hydroxyamidino, ureido, monoalkylureido, monoarylureido, monoaralkylureido, 
(monoalkyl)(monoaryl)ureido, (haloalkylcarbonyl)ureido, ureidoalkyl, 
monpalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, monoaralkylureidoalkyl, 
monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, 
glycinamido, monoalkylglycinamido, aminocarbonylglycinamido, 
(alkoxyalkylcarbonyl)glycinamido, (aminocarbonyl)(alkyl)glycinamido, 



WO 98/56771 



PCT/EP98/03503 



-73- 



(alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)glycinamido, (monoaryiaminocarbonyl)glycinamido, 
5 (monoarylaminocarbonyl)(alkyl)glycinamido t alaninamido, heterocyclyl and 

heterocyclyialkyl. 

Particularly preferred is that method which comprises administering to a human in need 

of such treatment a therapeutically effective amount of a compound of formula (lb) selected 

from the group consisting of the following compounds: 
1 0 1 -((3 ( 4,5-trimethoxyphenoxy)methyl)carbonyl-4-(ben2yl)pipera2ine; 

1-((3 t 5-dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera2ine; 

1-((2-(hydroxymethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera2ine; 

1-((4-iodophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1 5 1 -((4-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2,4-dichlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((4-bromo-2-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((4-chloro-3-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
20 l-((4-bromophenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

1-((2,4-dibromophenoxy)methyl)carbonyl-4-(4"Chlorobenzyl)piperazine; 

1-((2-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-methoxy-5-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; 
25 1-((4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((4-chlorophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; 

1-((3-fluoro-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((3,5-dimethoxy-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((4-bromo-2-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
30 1-((3-formyl-4-nitrophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; 

1-((2-aminocarbonyl-4-chlorophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; 
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1-((3,5-dimethoxy^-bromophenox^ and 
1-((2-acetylaminophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine. 

Preparation of Compounds of The Invention 

5 The following Reaction Schemes are directed to the preparation of compounds of 

formula (la), formula (lb) and formula (Ic). It is understood that those compounds of the 
invention which are not specifically prepared in the following Reaction Schemes may be 
prepared by similar synthetic processes with the appropriately substituted starting materials and 
reagents. It is also understood that in the following descriptions, combinations of the various 

10 substituents (e.g., R 1a , R 2 and R 3 substituents) on the depicted formulae are permissible only if 
such combinations result in stable compounds. 

For the purposes of convenience only, preparation of compounds of the invention where 
R 3 is only phenyl are illustrated below. It is understood that other R 3 groups (including other 
carbocyciic and heterocyclic ring systems) may be prepared in a similar manner. 

15 It is also understood that during the preparation of the compounds of the invention, as 

described below, additional reactive groups (for example, hydroxy, amino or carboxy groups) on 
the intermediate compounds utilized in the preparation may be protected as needed by the 
appropriate protecting group by treating the intermediate compound prior to the desired reaction 
with the appropriate protecting group precursor by methods known to those of ordinary skill in 

20 the art. The protecting groups may then be removed as desired by methods known to those of 
ordinary skill in the art, for example, by acidic or basic hydrolysis. Such protecting groups and 
methods are described in detail in Greene, T.W. and Wuts, P.G.M., "Protective Groups in 
Organic Synthesis", 2nd Edition, 1991, John Wiley & Sons. Also, dimethylpiperazines can be 
prepared in an asymmetric synthesis according to the method outlined in Mickelson, J.W., 

25 Belonga, K.L, Jacobsen, E.J., Journal of Organic Chemistry (1995), Vol. 60, pp. 4177-4123. 

It should be noted that the only difference in the two groups of compounds covered by 
formula (la) and formula (lb) as described above in the Summary of the Invention is the 
required substitution of the piperazine ring in the compounds of formula (la). Accordingly, it is 
understood that, unless otherwise indicated, the following Reaction Schemes directed to the 

30 preparation of the compounds of formula (la) may be used to prepare compounds of formula 
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(Ib), and the following Reaction Schemes directed to the preparation of the compounds of 
formula (lb) may be used to prepare compounds of formula (la). 

In addition, compounds of formula (Id) may be prepared in a similar manner as those 
described herein for compounds of formula (la) and (lb). 

5 

A. Preparation of Compounds of Formula (C) 

Compounds of formula (C) are intermediates in the preparation of the compounds of the 
invention. They are prepared according to the following Reaction Scheme 1 wherein R 1a1 is 
one or more independently selected R 1a substituents as described above in the Summary of the 
10 Invention for compounds of formula (la) (except that R 1a1 can not be aminoalkyl or 

monoalkyiaminoalkyl unless appropriately protected); X is chloro, bromo or iodo; and R 2 is as 
described above for compounds of formula (la): 
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Reaction Scheme 1 




(A) (B) (C) 

5 The compounds of formula (A) and formula (B) are commercially available, e.g., from 

Aldrich Chemical Co. or Sigma Chemical Co., or may be prepared according to methods known 
to those of ordinary skill in the art. 

In general, the compounds of formula (C) are prepared by treating a compound of 
formula (A) in an organic solvent, such as methylene chloride, with an equimolar amount of a 
10 compound of formula (B). The reaction mixture is stirred for about 10 to 20 hours at ambient 
temperature. The reaction mixture is then concentrated to afford a residue which is dissolved in 
an organic solvent. The compound of formula (C) is isolated from the solution by standard 
isolation techniques, for example, by filtration, concentration and flash column chromatography. 

15 B. Preparation of Compounds of Formula (Ga) and Formula (Gb) 

Compounds of formula (Ga) and formula (Gb) are intermediates in the preparation of 
compounds of the invention. They are prepared as illustrated in the following Reaction Scheme 
2 wherein each R 1a1 is independently selected from the group consisting of alkyl, cycloalkyl, 
cycloalkylalkyl, cycloalkylaminoalkyl, (cycloalkylalkyl)aminoalkyl, haloalkyl, alkenyl, alkynyl, 

20 aralkyl, aralkenyl, formylalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, (hydroxy)aralkyl, 
(hydroxy)cycloalkylalkyl, mercaptoalkyl, cyanoalkyl, hatoalkylcarbonylaminoalkyl, 
(alkoxy)aralkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, 
alkylsulfonylalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, dialkyiaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 

25 (alkylcarbonyl)(alkyl)aminoalkyl, ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, 
alkoxycarbonylaminoalkyl, hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, 
alkoxyalkylcarbonyloxyalkyl, aralkoxyalkylcarbonyloxyalkyl, alkylcarbonylalkyl, carboxyalkyl, 
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alkoxycarbonylalkyl, aralkoxycarbonylalkyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoaryiaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, 
heterocyclyl and heterocyclylalkyl (except that R 1a1 can not be aminoalkyl or 
monoalkylaminoalkyl unless appropriately protected): 

Reaction Scheme 2 




Compounds of formula (D) and formula (E) are commercially available, e.g., from 
Aldrich Chemical Co. or Sigma Chemical Co., or may be made from methods known to those of 
ordinary skill in the art. 
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ln general, compounds of formula (Ga) and formula (Gb) are prepared by first treating a 
compound of formula (D) in an anhydrous aprotic solvent, such as anhydrous ether, with an 
equimolar amount of a compound of formula (E) in an anhydrous aprotic solvent, such as 
anhydrous ether, over a period of time, for example, over a two hour period. The resulting 
5 reaction mixture is stirred for about 2 to about 4 hours, preferably for about 3 hours, at ambient 
temperature. The compound of formula (F) is isolated from the reaction mixture by standard 
isolation techniques, such as concentration of the product and purification by vacuum 
distillation. 

To a solution of a strong reducing agent, such as lithium aluminum hydride, in an 
10 anhydrous polar aprotic solvent, such as tetrahydrofuran, is added the compound of 

formula (F). The resulting mixture is stirred at ambient temperature for about 30 minutes to 
about 2 hours, preferably for about 1 hour. The mixture is then heated to reflux to complete the 
reaction. Upon completion, the compound of formula (Ga) is isolated from the reaction mixture 
by standard isolation techniques, such as quenching by water and a mild base, followed by 
15 filtration. 

Alternatively, to a solution of formula (F) in a polar protic solvent, such as absolute 
ethanol, is added a solid alkaline metal, such as sodium metal over a period of time, such as 
over a 3 hour period. The resulting mixture is heated to reflux for about 2 to about 4 hours, 
preferably for about 3 hours. The compound of formula (Gb) is distilled from the reaction 
20 mixture by the addition of water to the reaction mixture. The distillate is then treated with an 
aqueous acid, such as hydrochloric acid, to form the salt of the compound of formula (Gb). 

Compounds of formula (Ga) and formula (Gb) may then be treated with compounds of 
formula (B) in a manner similar to that described above in Reaction Scheme 1 to produce 
compounds of the invention wherein the relative orientation of the R 1a substituents is fixed. 

25 

C. Preparation of Compounds of Formula (la) 

The compounds of formula (la) are compounds of the invention and they are prepared 
as illustrated in the following Reaction Scheme 3 wherein each X is independently chloro or 
bromo; R 1a1 is one or more independently selected R 1a substituents as described above in the 
30 Summary of the Invention for compounds of formula (la) (except that R 1a1 can not contain a 
primary or secondary amine unless appropriately protected); R 2 , R 4 and R 5 are as described in 
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the Summary of the Invention for compounds of formula (la) (except that R 4 and R 5 can not 
contain a primary or secondary amine unless adequately protected); and R 3a is one or more 
substituents independently selected from the group consisting of hydrogen, hydroxy, 
hydroxysulfonyl, halo, alkyl, mercapto, mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, 
5 alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, aryloxy, haloalkyl, formyl, formylalkyl, 
nitro, nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl, cycloalkylalkyl, (hydroxy)cycloalkylalkyl, 
cycloalkylamino, cycloalkylaminoalkyl, (cycloalkylalkyl)amino, (cycloalkyalkyl)aminoalkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, 
hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl, alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, 

10 aralkoxyalkyl, amino, monoalkylamino. dialkylamino, monoaryiamino, monoaralkylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, hydroxyalkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylamino, (alkylcarbonyl)(alkyl)amino t 
alkylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino, 
(alkoxycarbonyl)(alkyl)amino, alkoxycarbonylaminoalkyl, (alkoxycarbonyl)(alkyl)aminoalkyl, 

15 carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, alkylcarbonylalkyl, arylcarbonyl, 
arylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, aminocarbonyl, monoalkylaminocarbonyl, 
dialkylaminocarbonyl, monoarylaminocarbonyi, monoaralkylaminocarbonyl, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, 

20 monoaralkylaminocarbonylalkyl, amidino, guanidino, ureido, monoalkylureido, dialkylureido. 
ureidoalkyl, monoalkylureidoalkyl, dialkyiureidoalkyl, heterocyclyl and heterocyclylalkyl; and R 4 
and R 5 are as described above in the Summary of the Invention: 
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o o 




(B) (la) 



The compounds of formula (B), formula (H) and formula (J) are commercially available, 
for example, from Aldrich Chemical Co. or Sigma Chemical Co., or may be prepared according 
to methods known to those of ordinary skill in the art. 

In general, compounds of formula (la) are prepared by the foregoing Reaction Scheme 
by first treating a compound of formula (H) in a polar solvent, such as methanol, with an 
equimolar amount of a compound of formula (J) in an anhydrous polar solvent, such as 
anhydrous ether. The resulting reaction mixture is stirred at ambient temperature for about 5 
minutes to about 24 hours in the presence of an acid-scavenging base, such as triethylamine. 
The compound of formula (K) is then isolated from the reaction mixture by standard isolation 
techniques, such as organic phase extraction, evaporation of solvents and purification by flash 
column chromatography. 

The compound of formula (K) in an aprotic polar solvent, such as tetrahydrofuran, is 
treated with an excess molar amount of a compound of formula (B) in the presence of a mild 
base, such as triethylamine and, optionally, a catalytic amount of sodium iodide. The resulting 
mixture is stirred at ambient temperature for about 1 to 5 days, preferably for about 2 days. 
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The compound of formula (la) is then isolated from the reaction mixture by standard isolation 
techniques such as filtration, concentration of volatiles and purification by flash column 
chromatography. 

Alternatively, compounds of formula (Ga) and formula (Gb), as prepared above in 
5 Reaction Scheme 2, may be used in place of compounds of formula (H) in this Reaction 
Scheme to produce compounds of the invention wherein the relative orientation of the R 1a 
substituents is fixed. 

D. Preparation of Compounds of Formula (la) 

10 Compounds of formula (la) are compounds of the invention and they are prepared as 

illustrated in the following Reaction Scheme 4 wherein X is chloro, bromo or an activated ester; 
P' and P are independently nitrogen-protecting groups, such as f-butoxycarbonyl (P can also 
be hydrogen); R 1a , R 2 , R 4 and R 5 are as described above in the Summary of the Invention; R 1l) 
is as described above in the Summary of the Invention for compounds of formula (Ic) and (Id); 

15 and R is one or more substituents independently selected from the group consisting of 

hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, mercaptoalkyl, alkylthio, alkylsulfmyl, 
alkylsufonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonyialkyl/alkoxy, aryloxy, haloalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl, cycloalkylalkyl, 
(hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, (cycloalkylalkyl)amino, 

20 (cycloalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, 
(hydroxy)aralkyl, hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl, alkoxyalkyi, 
(alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, dialkyiamino, 
monoarylamino, monoaralkylamino, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
hydroxyalkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylamino, 

25 (alkylcarbonyl)(alkyl)amino t alkylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, 
alkoxycarbonylamino, (alkoxycarbonyl)(alkyl)amino, alkoxycarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl t carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, 
carboxyalkyl, alkoxycarbonylalkyl, aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, 

30 aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
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dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, 
amidino, guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, monoalkyiureidoalkyl, 
dialkylureidoalkyl, heterocyclyl and heterocyclyialkyl: 
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Reaction Scheme 4 
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Rea c tion Sc heme 4 continued 




(la) 

5 Compounds of formula (L), formula (N), formula (P) and formula (J) are commercially 

available, for example, from Aldrich Chemical Co. or Sigma Chemical Co., or may be prepared 
according to methods known to one of ordinary skill in the art. 

Compounds of formula (L) wherein the R 1b substituent contains an un-protected hydroxy 
group may be protected with the appropriate oxygen-protecting group prior to the synthesis of 
10 the compound of formula (M). Removal of the protecting group may be performed as desired. 

In general, the compounds of formula (la) are prepared by first esterifying a compound 
of formula (L) by treating the compound with an excess molar amount of a lower alkanol, 
preferably methanol, in the presence of an acid, preferably hydrochloride gas, at about 0°C to 
ambient temperature. The resulting mixture is then stirred at about 0°C to reflux temperature, 
15 preferably at ambient temperature, for about 4 hours to about 18 hours. The mixture is then 
concentrated by removal of solvents to produce the compound of formula (M). 

To a solution of the compound of formula (M) in an organic solvent, such as methanol, 
at about 0°C to ambient temperature, is added an excess molar amount of a compound of 
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formuia (N), and then treated with a mild acid, such as acetic acid, and stirred at ambient 
temperature for about 2 hours to about 4 hours, preferably for about 3 hours, to form an 
intermediate imine. The imine is then reduced in situ by treatment with a reducing agent, such 
as sodium cyanoborohydride, to produce a compound of formula (O), which is isolated from the 
reaction mixture by standard isolation techniques, such as filtration and purification by flash 
column chromatography. 

To a solution of a compound of formula (P) in a polar aprotic solvent, such as anhydrous 
tetrahydrofuran, is added an acid scavenging mild base, such as AZ-methylmorpholine, followed 
by the addition of an acid coupling reagent, such as isobutylchloroformate. The resulting 
mixture is stirred at about 0°C to ambient temperature for about 15 minutes to about 2 hours, 
preferably for about 15 minutes at 0°C and then for about an hour at ambient temperature, to 

« 

form an intermediate active ester of the compound of formula (P). The intermediate is then 
treated in situ with a compound of formula (O) in anhydrous polar aprotic solvent, such as 
anhydrous tetrahydrofuran and the resulting mixture is stirred at ambient temperature for about 
10 hours to about 24 hours, preferably for about 15 hours. The compound of formula (Q) is 
isolated from the reaction mixture by standard isolation techniques, such as concentration, 
organic phase separation and purification by flash column chromatography. 

The compound of formula (Q) in an aprotic solvent, such as methylene chloride, at 
about 0°C, is then treated with a strong organic acid, such as trifluoroacetic acid, for a period of 
about 2 to about 4 hours, preferably for about 2 hours, to remove the protecting group on the 
nitrogen atom, followed by spontaneous cyclization to form the compound of formula (R), which 
is isolated from the reaction mixture by standard isolation techniques, such as neutralization 
with a mild base, filtration and concentration. 

The compound of formula (R) in an anhydrous polar aprotic solvent, such as anhydrous 
tetrahydrofuran, at about 0°C is treated with a strong reducing agent, such as lithium aluminum 
hydride. The resulting mixture is then heated to reflux for about 12 hours to about 24 hours, 
preferably for about 15 hours. The mixture is then cooled to ambient temperature and the 
reaction quenched with water, followed by aqeous base, preferably aqueous potassium 
hydroxide. The resulting mixture is allowed to stir at ambient temperature for about 30 minutes 
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to an hour. The compound of formula (S) is then isolated from the reaction mixture by filtration 
and concentration. 

The compound of formula (S) in a polar aprotic solvent, such as methylene chloride, in 
the presence of excess amount of an acid scavenging base, such as triethyiamine, is added a 
5 slighly excess molar amount of a compound of formula (J) in a polar aprotic solvent, such as 
methylene chloride. The resulting mixture is stirred at ambient temperature for about 15 
minutes to about 1 hour, preferably for about 15 minutes. The compound of formula (la) is then 
isolated from the reaction mixture by standard isolation techniques, such as extraction, 
concentration and flash column chromatography. 

10 

E. Preparation of Compounds of Formula (lb) 

Compounds of formula (lb) are compounds of the invention and are prepared as 
illustrated below in Reaction Scheme 5 where X is chloro or bromo; R 1b is as described above 
in the Summary of the Invention for compounds of formula (Ic) and formula (Id); and R 2 is as 

15 described above in the Summary of the Invention for compounds of formula (lb); R 3a is one or 
more substituents independently selected from the group consisting of hydrogen, halo, alkyl, 
alkoxy, aryloxy, haloalkyl, formyl, nitro, cyano, aralkoxy, haloalkoxy, cycloalkyl, alkenyl, alkynyl, 
aryl, aralkyl, aralkenyl, hydroxyalkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, amino, 
monoalkylamino, dialkylamino, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 

20 cycloalkylaminoalkyl, carboxy, aikoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, carboxyalkyl, 
alkoxycarbonylalkyl, aryloxycarbonyialkyl, aminocarbonyi, monoalkylaminocarbonyl, 
dialkylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, arylsuifonyl, hydroxyalkoxy, aminoalkoxy, (monoalkylamino )aralkyl, 
aminoalkylamino, heterocyclylamino, alkenylcarbonylamino, cycloaikylcarbonylamino, 

25 arylcarbonylamino, heterocyclylcarbonylamino, haloalkylcarbonylamino, 

alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, alkyisulfonylamino, 
arylcarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, alkylsulfonylaminoaikyl, 
(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, (hydroxyalkoxy)carbonyl, (aminocarbonylalkyl)aminocarbonyl, 

30 (monoalkylaminocarbonylalkyl)aminocarbonyl, (carboxyalkyl)aminocarbonyl, 

(alkoxycarbonylalkyl)aminocarbonyl, (aminoalkyl)aminocarbonyl t (hydroxyalkyl)aminocarbonyl, 
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dialkylaminocarbonyloxyalkyl, monoarylureido, monoaralkyiureido, monohaloalkylureido, 
(monoalkyl)(monoaryl)ureido t diarylureido, (haloalkylcarbonyl)ureido t monoarylureidoalkyl, 
monoaralkylureidoalkyl, monohaloalkylureidoalkyl, (haIoalkyI)(alkyl)ureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido, monoalkylglycinamido, 
(atkoxyalkylcarbonyl)glycinamido, aminocarbonylglycinamido, 
(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonylalkylcarbonyi)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido t arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)glycinamido, (monoarylaminocarbonyl)gtycinamido t 
(monoarylaminocarbonyl)(alkyl)glycinamido, giycinamidoalkyl, alaninamido, 
monoalkylalaninamido, ataninamidoalkyl, heterocyclyl and heterocyclylalkyl; and R 4a is -O- or 
N(R 7a )- where R 7a is hydrogen, aikyl, aryl or aralkyl: 

Reaction Scheme 5 



o 




(T) 

O 




(lb) 



Compounds of formula (U) are commercially available, for example, from Aldrich 
Chemical Co. or Sigma Chemical Co., or may be prepared according to methods known to 
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those of ordinary skill in the art. Compounds of formula (T) may be prepared according to the 
methods described herein for compounds of formula (C) or for compounds of formula (K), or by 
acylating the compounds of formula (C) as prepared herein by standard methods known to 
those of ordinary skill in the art. 
5 In general, the compounds of formula (lb) are prepared by the foregoing Reaction 

Scheme by first treating a compound of formula (T) in an anhydrous aprotic solvent, such as 
anhydrous dimethylformamide, with a slightly excess molar amount of a compound of 
formula (U) in the presence of a mild base, such as potassium carbonate. The resulting 
mixture is stirred at about 50°C for about 10 hours to about 24 hours, preferably for about 1 5 
10 hours. The compound of formula (lb) is then isolated from the reaction mixture by standard 
isolation techniques, such as extraction, filtration and precipitation. 

F. Preparation of Compounds of Formula (lb) 

Compounds of formula (lb) may also be prepared as illustrated in the following Reaction 

15 Scheme 6 where X is chloro, bromo or an activated ester; P 1 is a nitrogen-protecting group, 
such as f-butoxycarbony; R 1b is as described above in the Summary of the Invention for 
compounds of formula (Ic) and formula (Id); R 2a is as described above in the Summary of the 
Invention for R 2 in compounds of formula (Ic) except that R 2a can not be formyl or formylalkyl; 
R 3a is one or more substituents independently selected from the group consisting of hydrogen, 

20 hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, mercaptoalkyl, alkylthio, alkylsulfinyl, 

alkylsufonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, aryloxy, haloalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl, cycloalkylalkyl, 
(hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, (cycloalkylalkyl)amino, 
(cycioalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, 

25 (hydroxy)aralkyl, hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl, alkoxyalkyl, 
(alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, dialkylamino, 
monoarylamino, monoaralkylamino, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
hydroxyalkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl t 

30 alkoxycarbonylamino, (alkoxycarbonyl)(alkyl)amino, alkoxycarbonylaminoalkyl, 

(alkoxycarbonyl)(alkyl)aminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
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alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, 
carboxyalkyl, alkoxycarbonylalkyl, aralkoxycarbonylalkyl, aikoxyalkylcarbonyloxyaikyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoaryiaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, 
amidino, guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, monoalkylureidoalkyl, 
dialkylureidoalkyl, heterocyclyl and heterocyclylalkyl; and R 4a is -O- or -N(R 7a )- where R 7a is 
hydrogen, alkyl, aryl or aralkyl: 



Reaction Scheme 6 




o 

(N) (lb) 
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Compounds of formula (U) and formula (N) are commercially available, for example, 
from Aldrich Chemical Co. or Sigma Chemical Co., or may be prepared according to methods 
known to those of ordinary skill in the art. Compounds of formula (V) may be prepared 
according to the method described above for compounds of formula (K) in Reaction Scheme 3. 
5 In general, compounds of formula (lb) as prepared in the foregoing Reaction Scheme 6 

are prepared by first treating a compound of formula (U) in an aprotic solvent, such as 
dimethylformamide, at about 0°C. with a strong base, such as potassium hexamethyldisilazide, 
to deprotonate the compound. The resulting mixture is stirred for about 20 minutes to an hour, 
preferably for about 20 minutes, at about 0°C. An equimolar amount of a compound of 

10 formula (V) in an aprotic solvent, such as dimethylformamide is then added to the mixture and 
the resulting mixture is stirred at ambient temperature for about 1 to 24 hours, preferably for 
about 2 hours. The compound of formula (W) is then isolated from the reaction mixture by 
standard isolation techniques, such as extraction and concentration. 

The P 1 protecting group is then removed from the compound of formula (W) to form a 

15 compound of formula (K) by standard amine-deprotecting procedures, such as treating the 
compound of formula (W) with a strong acid, such as trifluoroacetic acid. 

To a solution of the compound of formula (K) in a polar solvent, such as methanol, at 
about 0°C to ambient temperature, was added an excess molar amount of a compound of 
formula (N), and then treated with a mild acid, such as acetic acid ? and stirred at ambient 

20 temperature for about 2 hours to about 4 hours, preferably for about 3 hours, to form an 

intermediate imine. The imine is then reduced in situ by treatment with a reducing agent, such 
as sodium cyanoborohydride, to produce a compound of formula (lb), which is isolated from the 
reaction mixture by standard isolation techniques, such as filtration and purification by flash 
column chromatography. 

25 

G. Preparation of Compounds of Formula (lb) 

Compounds of formula (lb) may also be prepared as illustrated in the following Reaction 
Scheme 7 where R 1b is as described above in the Summary of the Invention for compounds of 
formula (tc) and formula (Id); and R 2 is as described above in the Summary of the Invention for 
30 the compounds of formula (lb); and R 3a is one or more substituents independently selected 
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from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, aikyl, mercapto, 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, alkylthioalkyi, alkylsulfinylalkyl, 
alkylsulfonylalkyl, alkoxy, aryloxy, haloalkyl, formyl, formylalkyl, nitro, nitroso, cyano, aralkoxy, 
haloalkoxy, cycloaikyl, cycloalkylalkyl, (hydroxy)cycloalkylalkyl, cycloalkylamino, 
5 cycloalkylaminoalkyl, (cycloalkylalkyl)amino, (cycloalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl, 
alkynyl, aryl, araikyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, hydroxyalkylthioalkyl, 
hydroxyalkenyl, hydroxyalkynyl, alkoxyalkyl, (alkoxy)araikyl, aryloxyalkyl, aralkoxyalkyl, amino, 
monoalkylamino, dialkylamino, monoarylamino, monoaralkylamino, aminoalkyl, 
monoalkylaminoalkyl, dialkylaminoalkyl, hydroxyalkylaminoalkyl, monoaryiaminoalkyl, 

10 monoaralkylaminoalkyl, alkyicarbonylamino, (alkylcarbonyl)(alkyl)amino, 

alkylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino, 
(alkoxycarbonyl)(alkyl)amino, alkoxycarbonytaminoalkyl, (alkoxycarbonyl)(alkyl)aminoalkyt, 
carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, alkylcarbonylalkyl, arylcarbonyl, 
arylcarbonylalkyl, aralkyicarbonyl, araikylcarbonylalkyl, carboxyalkyl, alkoxycarbonylalkyl, 

15 aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, aminocarbonyl, monoalkylaminocarbonyl, 
dialkytaminocarbonyl, monoarylaminocarbonyl, monoaralkylaminocarbonyi, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl, dialkyiaminocarbonylalkyl, monoarylaminocarbonylalkyl, 
monoaraikylaminocarbonylalkyl, amidino, guanidino, ureido, monoalkylureido, dialkylureido. 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, heterocyclyl and heterocyclylalkyl: 
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Reaction Scheme 7 




o 



2. 




(C) (lb) 

5 

Compounds of formula (X) are commercially available, for example, from Aldrich 
Chemical Co. or Sigma Chemical Co., or may be prepared acccording to methods known to 
those of ordinary skill in the art. Compounds of formula (C) may be prepared according to 
methods described herein. 

10 In general , the compounds of formula (lb) prepared by this Reaction Scheme are 

prepared by first treating a compound of formula (X) in an organic solvent, such as toluene, with 
phosgene for a period of time from about 1 hour to about 24 hours, preferably for about 2 
hours, at reflux temperature to form the isocyanate of formula (Y), which is isolated from the 
reaction mixture by standard isolation techniques, such as concentration and filtration. 

15 The compound of formula (Y) in an anhydrous aprotic polar solvent, such as 

tetrahydrofuran, is then treated with an equimolar amount of a compound of formula (C). The 
resulting mixture is stirred at ambient temperature for about 10 hours to about 48 hours, 
preferably for about 20 hours. The compound of formula (lb) is then isolated from the reaction 
mixture by standard isolation techniques, such as concentration and evaporation of solvents. 



20 
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H. Preparation of Compounds of Formula (Ic) 

Compounds of formula (Ic) are compounds of the invention and are prepared as 
illustrated in the following Reaction Scheme 8 where Y is bromo, chloro or iodo; and R 1b , R 2 , 
R 3 , R 4 t R 5 , R 6 and R 9 are as described above in the Summary of the Invention for compounds 
of formula (Ic): 

Reactio n Scheme 8 




Compounds of formula (lb) are prepared as disclosed herein and compounds of formula 
R 9 Y are commercially available, for example, Aldrich Chemical Co. or Sigma Chemical Co., or 
may be prepared according to methods known to those of ordinary skill in the art. 

In general, compounds of formula (Ic) are prepared by first treating a compound of 
formula (lb) in an non-polar organic solvent, such as toluene, with an excess molar amount of a 
compound of formula R 9 Y. The resulting mixture is stirred at ambient temperature for about 1 
to 10 days, preferably for about 6 days. The compound of formula (Ic) precipitates out of the 
solution as the quarternary salt and is isolated by standard isolation techniques such as 
filtration. 

The counterion e Y may be exchanged with other counterions by methods known to 
those of ordinary skill in the art. 

In addition to the foregoing Reaction Schemes 1 through 8, other compounds of 
invention may be made by reactions known to one skilled in the art. For example, a compound 
of formula (la), formula (lb), formula (Ic), or formula (Id), or any appropriately substituted 
starting material or intermediate thereof, wherein at least one R 1a substituent or at least one R 1b 
substituent is selected from the group consisting of hydroxyalkyl, hydroxyalkenyl, 
hydroxyalkynyl, (hydroxy)aralkyl, (hydroxy)cycloalkylalkyl, hydroxyalkylthioalkyl, and 
hydroxyalkylaminoalkyl, may be dissolved in an aprotic polar solvent, such as methylene 
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chloride, in the presence of a mild acid scavenging base and then treated with a slightly excess 
molar amount of a sulfonyl halide, such as sulfonyl chloride, to form an intermediate compound 
containing a sulfonate leaving group. The compound may then be dissolved in an anhydrous 
aprotic solvent, such as dimethylformamide, and treated, in the presence of a mild base, with 
5 the appropriate nucleophilic reagent to form compounds of formula (la), formula (lb) or formula 
(Ic), or any appropriately substituted starting material or intermediate thereof, wherein the R 1a 
substituent or the R 1b substituent (depending on the nucleophilic reagent utilized) may be 
selected from the group consisting of heterocyclylalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
cycloalkylamino, cyanoalkyl, (cycloalkylalkyl)aminoalkyl, or hydroxyalkylthioalkyL 

10 Alternatively, a compound of formula (la), formula (lc) r formula (Ic), or formula (Id), or 

any appropriately substituted starting material or intermediate thereof, which contains a hydroxy 
group, such as hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, (hydroxy)aralkyl, 
(hydroxy)cycloalkylalkyl, hydroxyalkylthioalkyl, and hydroxyalkylaminoalkyl, may be treated with 
a mild oxidizing agent, such as oxalyl chloride, which is dissolved in an inert organic solvent, 

15 such as methylene chloride, to which DMSO is added over a period of time at about -60°C to 
about 0°C, preferably at about -50°C. The reaction mixture is stirred at about -60°C to about 
0°C for about 15 minutes to about an hour, preferably for about 15 minutes, and then a mild 
base, such as triethylamine, is added to the mixture. The mixture is allowed to gradually warm 
to ambient temperature, at which point the oxidized compound (i.e., the corresponding 

20 aldehyde) of formula (la), formula (lb), or formula (Ic) or formula (Id), or any appropriately 
substituted starting material or intermediate thereof, is isolated from the reaction mixture by 
standard isolation techniques. 

Alternatively, a compound of formula (la), formula (lb), formula (Ic) or formula (Id), or 
any appropriately substituted starting material or intermediate thereof, which contains an 

25 aldehyde or a ketone group, such as formyl, alkylcarbonyl or alkylcarbonylalkyl, may be treated 
with the appropriate organometallic reagent, such as an organomagnesium or organolithium, 
under standard Grignard synthesis reaction conditions to form the corresponding hydroxy- 
substituted compounds. 

Alternatively, a compound of formula (la), formula (lb), formula (Ic) or formula (Id), or 

30 any appropriately substituted starting material or intermediate thereof, which contains a hydroxy 
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group, such as hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, (hydroxy)aralkyl, 
(hydroxy)cycloalkylalkyl, hydroxyalkylthioalkyl, and hydroxyalkylaminoalkyl, in an anhydrous 
polar solvent, such as anhydrous ether, in the presence of a strong base, such as sodium 
hydride, may be treated with an alkyl halide, such as methyl iodide, at ambient temperatures, to 
5 form the corresponding alkoxy-substituted compounds. 

Alternatively, a compound of formula (la), formula (lb), formula (Ic) or formula (Id), or 
any appropriately substituted starting material or intermediate thereof, wherein at least one R 1a 
substituent or at least one R 1b substituent is formyl or formylalkyl, may be reacted with a 
primary or secondary amine, under the reductive amination conditions as described above for 

1 0 the preparation of the compounds of formula (O) or the compounds of formula (lb) as prepared 
in Reaction Scheme 6 to form the corresponding compounds of formula (la), formula (lb), 
formula (Ic) or formula (Id), or any appropriately substituted starting material or intermediate 
thereof; wherein the R 1a substituent or the R 1b substituent is monoalkylaminoalkyl, 
dialkylaminoalkyl, monoaralkylaminoalkyl, or hydroxyalkylaminoalkyl. 

15 Alternatively, a compound of formula (la), formula (lb), formula (Ic) or formula (Id), or 

any appropriately substituted starting material or intermediate thereof, which contains an ester 
group, such as an aikoxycarbonyl, aryloxycarbonyl or aralkoxycarbonyl group, may be 
subjected to standard basic hydrolysis conditions, to form the corresponding compound of 
formula (la), formula (lb), formula (Ic) or formula (Id), or any appropriately substituted starting 

20 material or intermediate thereof, which contains an acid group, /.e. a carboxy group. 

Alternatively, a compound of formula (la), formula (lb), formula (Ic) or formula (Id), or 
any appropriately substituted starting material or intermediate thereof, wherein R 6 is -C(O)- may 
be reduced to the corresponding compound of formula (la), formula (lb), formula (lc).or formula 
(Id), or any appropriately substituted starting material or intermediate thereof, wherein R 6 is 

25 -CH 2 - by methods known to those of ordinary skill in the art, for example, by the method 
described above for compounds of formula (S). 

In addition, compounds of formula (la), formula (lb), formula (Ic) or formula (Id), or any 
appropriately substituted starting material or intermediate thereof, wherein R 6 is -C(O)- may be 
converted to a compound of formula (la), formula (lb), formula (Ic) or formula (Id), or any 

30 appropriately substituted starting material or intermediate thereof, wherein R 6 is -C(S)- by 
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treatment with Lawesson's Reagent under standard conditions known to those of ordinary skill, 
in the art. 

In addition, compounds of formula (la), formula (lb), formula (Ic) or formula (Id), or any 
appropriately substituted starting material or intermediate thereof, which contain an unoxidized 
5 sulfur atom may be oxidized with the appropriate sulfur oxidizing agent according to methods 
known to those skilled in the art, such as using hydrogen peroxide, to produce the 
corresponding compounds which contain a sulfinyl or a sulfonyl group in place thereof. 

Alternatively, compounds of formula (la), formula (lb), formula (Ic) or formula (Id), or any 
appropriately substituted starting material or intermediate thereof, which contain a carboxy 

10 group can be converted to compounds containing the corresponding amide group by first 
converting the carboxy group into an activated ester or mixed anhydride using, for example, 
isobutyl chloroformate in the presence of a mild base, such as AZ-methylmorpholine, in an 
aprotic solvent, such as THF, and then treating the ester with the appropriately substituted 
primary or secondard amine in an aprotic solvent, such as THF. 

15 Alternatively, compounds of formula (la), formula (lb), formula (Ic) or formula (Id), or any 

appropriately substituted starting material or intermediate thereof, which contain a cyano group 
can be converted to the compounds containing a hydroxyamidino group by reaction with the an 
hydroxyamine in a polar solvent, such as DMSO. The hydroxyamine may be prepared in situ 
by first treating the hydrochloride salt of the hydoxyamine with a base, such as triethylamine. 

20 Alternatively, of formula (la), formula (lb), formula (Ic) or formula (Id), or any 

appropriately substituted starting material or intermediate thereof, which contain a hydroxy 
group may be converted to the compounds containing the corresponding azide group by 
treating the compound with triphenylphosphine and an alkyl azodicarboxylate, for example, 
diethylazodicarboxylate, in an aprotic solvent, such as THF, and then displacing the activated 

25 oxygen so formed with an azide source, such as diphenylphosphorylazide, in an aprotic solvent, 
such as THF. 

Alternatively, compounds of formula (la), formula (lb), formula (Ic) or formula (Id), or any 
appropriately substituted starting material or intermediate thereof, which contain a -NH 2 group 
or a -R a -NH 2 group may be converted to compounds containing a corresponding -R a -N(H)- 
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C(0)- group by reacting the compound with appropriately substituted acid halide under 
standard acylation conditions. 

Alternatively, compounds of formula (la), formula (lb), formula (Ic) or formula (Id), or any 
appropriately substituted starting material or intermediate thereof, which contain a acid halide 
5 group (-C(O)-X where X is halo) or an activated ester group can be converted to compounds 
containing the corresponding -C(0)-N(H)- group by reacting the compound with the 
appropriately substituted primary or secondardy amine under standard acylation or amide bond 
formation conditions. 

Alternatively, compounds of formula (la), formula (lb), formula (Ic) or formula (Id), or any 

10 appropriately substituted starting material or intermediate thereof, which contains an primary or 
secondary amine group can be converted to compounds containing the corresponding 
aminoaikyl group in a manner similar to the conversion of formula (M) to formula (0) in 
Reaction Scheme 4. In particular, the amine is reacted with an appropriately substituted 
aldehyde to form the intermediate imine, which is then reduced by treatment with an 

15 appropriate reducing agent, such as sodium cyanoborohydride. 

Alternatively, compounds of formula (la), formula (lb), formula (Ic) or formula (Id), or any 
appropriately substituted starting material or intermediate thereof, which contain a primary or 
secondary amine can be converted to the compounds containing the corresponding ureido 
group by reacting the compound with phosgene in a manner similar to Reaction Scheme 7 

20 above (in an aprotic solvent) to form the corresponding isocyanate, which is then reacted with 
the appropriately substituted primary or secondary amine. 

In addition, all compounds of the invention that exist in free base form or free acid form 
may be converted to their pharmaceutical acceptable salts by treatment with the appropriate 
inorganic or organic acid, or by the appropriate inorganic or organic base. Salts of the 

25 compounds of the invention can also be converted to the free base form or to the free acid form 
or to another salt by methods known to those skilled in the art. 

The following specific Preparations and Examples are provided as a guide to assist in 
the practice of the invention, and are not intended as a limitation on the scope of the invention. 
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ln the following Preparation and Examples, all NMR data refers to 1 H NMR spectrum 
data and is given in the format of "(multiplicity, number of hydrogens)". The yield of each of the 
reactions described herein is expressed as a percentage of the theoretical yield. 



5 PREPARATION 1 

Compounds of Formula (C) 

A. To a solution of 2-methylpiperazine (0.10 g, 1 mmol) in CH 2 CI 2 (2 mL) was 
added 4-fluorobenzyl bromide (0.125 mL, 1 mmol). The resultant mixture was stirred at 
ambient temperature. After 15 hours, the mixture was concentrated in vacuo to afford a solid. 

10 This solid was dissolved in CH 2 CI 2 and washed sequentially with water, aqueous NaHC0 3 

solution, then brine. The organic layer was dried over MgS0 4 , filtered, and concentrated to an 
oil. Purification by flash column chromatography afforded 0.025 g (12% yield) of 1-(4- 
fluorobenzyi)-3-methylpiperazine, a compound of formula (C), as a colorless oil; NMR (CDCI 3 ) 
7.3 (m, 2), 7.0 (m, 2), 3.4 (s, 2), 3.0-2.6 (m, 5), 2.0 (br s, 2), 1.6 (t, 1), 1.0 (d, 3) ppm. 

15 B. In a similar manner, the following compounds of formula (C) were made: 

(2R,5S)-1-(chloro)acetyl-4-(4-fluorobenzyl)-2,5-dimethylpiperazine-1 -(4-fluorobenzyl)piperazine; 
(fr3ns)-1-(4-fluorobenzyl)-2,5-dimethylpiperazine; 
(c/s)-1-(4-fluorobenzyl)-2,3-dimethylpiperazine; 
(frans)-1-(4-fluorobenzyl)-2,3-dimethylpiperazine; and 

20 (c/sH -(4-fluorobenzyl)-3,5-dimethylpiperazine. 

C. In a similar manner, other compounds of formula (C) are made. 

PREPARATION 2 

Compounds of Formula (F) 

25 A. To a solution of ethylene diamine (13 g, 216 mmol) in anhydrous ether (600 mL) 

was added 2,3-butanedione (18.6 g, 216 mmol, in 200 mL anhydrous ether) dropwise over 2 
hours. The resulting mixture was stirred at ambient temperature. After 3 hours, the clear 
solution was concentrated in vacuo to afford a brown oil. Purification by vacuum distillation 
afforded 16.6 g (70% yield) of 5,6-dimethyl-2,3-dihydropyrazine, a compound of formula (F), as 

30 clear, yellow oil; b.p. 60°C /16 mm Hg, NMR (CDCI 3 ) 3.3 (br s, 4), 2.1 (s, 6) ppm. 

B. In a similar manner, other compounds of formula (F) ar made. 
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PREPARATION 3 

Compounds of formula (Ga) 

A. To a solution of lithium aluminum hydride (0.36 g f 10 mmol) in anhydrous 

5 tetrahydrofuran (50 mL) was carefully added 5,6-dimethyl-2,3-dihydropyrazine (1.0 g, 9 mmol, 
in 10 mL of anhydrous tetrahydrofuran). The resulting mixture was stirred at ambient 
temperature for 1 hour, then heated to reflux. After the reaction was completed, as determined 
by thin layer chromatographic analysis of reaction mixture, the reaction mixture was cooled to 
ambient temperature and quenched by sequential addition of 0.4 mL of water, 0.4 mL of 15% 
10 aqueous NaOH solution, then 1.2 mL of water. After brief shaking, the mixture was filtered 
through a fritted funnel, Filtrate was concentrated in vacuo to 0.92 g (90% yield) of (c/s)-2,3- 
dimethylpiperazine, a compound of formula (Ga), as clear, yellow oil; NMR (CDCI 3 ) 2.7 (m, 4), 
2.5 (m, 2) f 0.9 (d, 6) ppm. 

B. In a similar manner, other compounds of formula (Ga) are made. 

15 

PREPARATION 4 

Compounds of formula (Gb) 

A. To a solution of 5,6-dimethyl-2,3-dihydropyrazine (2.3 g, 21 mmol) in absolute 
ethanol (60 mL) was added sodium metal (6.5 g, 280 mmol) in small portions over a 3 hour 

20 period. The resulting mixture was heated to reflux. After 3 hours at reflux, the product was 
distilled from the mixture while 200 mL of water was added gradually to reaction vessel. The 
distillate was treated with 1 N aqueous HCI solution and concentrated in vacuo to afford a semi- 
solid. Titration with acetone afforded 0.78 g (20% yield) of (frans)-2,3-dimethylpiperazine, a 
compound of formula (Gb), as an orange solid; NMR (DMSO-d 6 ) 9.8 (br s, 4), 3.5-3.2 (m, 6), 

25 1.2 (s, 6) ppm. 

B. In a similar manner, other compounds of formula (Gb) are made. 

PREPARATION 5 

Compounds of Formula (K) 
30 A. To a solution of (c/s)-2,6-dimethylpiperazine (0.115 g, 1.1 mmol) in methanol 

(35 mL) was added 4-chlorophenoxyacetyl chloride (0.205 g, 1.0 mmol, in solution of 6 mL of 
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anhydrous ether). The resulting mixture was stirred at ambient temperature for 10 minutes and 
then triethylamine (0.10 mL, 0.72 mmol) was added. After 30 minutes, the mixture was 
concentrated in vacuo to afford an oiiy residue. This was taken up in ether and washed with 
saturated aqueous NaHC0 3 solution, then brine. The organic layer was separated, dried over 
5 MgS0 4 , filtered and concentrated in vacuo to afford an oil. Purification by flash column 

chromatography afforded 0.202 g (80% yield) of (c/s)- 1-((4-chlorophenoxy)methyl)carbony 1-3,5- 
dimethylpiperazine, a compound of formula (K), as a clear, colorless oil; NMR (CDCI 3 ) 7.3 (d, 
2), 6.9 (d, 2), 4.7 (d,1), 4.6 (d,1), 4.4 (d,1), 3.8 (d,1), 27 (m, 3), 2.2 (t, 1), 1.1 (m, 6) ppm. 

B. In a similar manner, the following compounds of formula (I) were made: 
10 (3S,5S)-1-((4-chlorophenoxy)methyl)carbonyl-3,5-dimethylpiperazine; and 

(3R,5R)-1-((4-chlorophenoxy)methyl)carbonyl-3,5-dimethylpipera2ine. 

C. In a similar manner, other compounds of formula (K) are made. 

PREPARATION 6 

15 Compounds of Formula (M) 

A. A solution of (2R)-3-benzyloxy-2-(/V-(Nbutoxycarbonyl)amino)propanoic acid 
(23 g, 78 mmol, [a] D -4.4° (c = 2, H 2 0)) in methanol (250 mL) was cooled to 0°C and HCI (g) 
bubbled into the solution until saturated. The resulting mixture was stirred at ambient 
temperature for 17 hours and then concentrated in vacuo to afford 17 g (100% yield) of (2R)-3- 

20 benzyloxy-2-aminopropanoic acid methyl ester, a compound of formula (M), as a white solid; 
NMR (DMSO-d 6 ) 8.7 (br s, 3), 7.4-7.3 (m, 5), 4.5 (q, 2), 4.4 (br s, 1 ), 3.8 (s, 2), 3.7 (s, 3) ppm. 

B. In a similar manner, other compounds of formula (M) are made. 

PREPARATION 7 

25 Compounds of Formula (O) 

A. A solution of (2/?)-3-benzyloxy-2-aminopropanoic acid methyl ester (19 g, 
78 mmol) in methanol (350 mL) under N 2 was cooled to 0°C and acetic acid (2 g, pH 2) was 
added, followed by the addition of 4-fluorobenzaldehyde, a compound of formula (N) (12.5 mL, 
117 mmol) and sodium cyanoborohydride (7.3 g, 1 17 mmol) and 3 A molecular sieves (15 g). 

30 The resulting mixture was stirred at ambient temperature for 3 hours, then filtered through 

Celite (MeOH). The filtrate was concentrated in vacuo to afford a clear liquid. This was taken 
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up in ethyl acetate and washed sequentially with 10% aqueous Na 2 C0 3 solution, water, then 
brine. The organic phase was then dried over MgS0 4 , filtered, and concentrated in vacuo. 
Purification by flash column chromatography on silica gel afforded 147 g (60% yield) of (2/?)-3- 
benzyloxy-2-(A/-(4-fluorobenzyl)amino)propanoic acid methyl ester t a compound of formula (O), 
as a clear, colorless oil; NMR (CDCI 3 ) 7.4-7.2 (m, 7), 7.0 (dd, 2), 4.5 (d. 2), 3.9-3.5 (m, 8) ppm, 
MS (LSIMS)317. 

B. In a similar manner, the following compounds of formula (O) were made: 
(2/?)-2-(/V-(4-fluorobenzyl)amino)propanoic acid methyl ester; 
(2S)-2-(A/-(4-fluorobenzyl)amino)propanoic acid methyl ester; 
(2R)-2-(W-(4-fluorobenzyl)amino)"4-methylthiobutanoic acid methyl ester; 
(2f?)-2-(A/-(4-fluorobenzyl)amino)-3-methoxypropanoic acid methyl ester; 
(2R)-2-(A/-(4-fluorobenzyl)amino)-3-((2-hydroxyethyl)thio)propanoic acid methyl ester; and 
(2/?)-2-(A/-(4-fluorobenzyi)amino)-3-methylbutanoic acid methyl ester. 

C. In a similar manner, the following compounds of formula (O) are made: 
(2S)-2-(A/-(4-fluorobenzyl)amino)-4-methylthiobutanoic acid methyl ester; 
(2S)-2-(A/-(4-fluorobenzyl)amino)-3-methoxypropanoic acid methyl ester; 
(2S)-2(A/-(4-fiuorobenzyl)amino)-3-((2-hydroxyethyl)thio)propanoic acid methyl ester; 
(2S)-2-(A/-(4-fluorobenzyl)amino)-3-methylbutanoic acid methyl ester; 
(2fi)-2-(A/-(4-fluorobenzyl)amino)butanoic acid ethyl ester; 
(2S)-2-(A/-(4-fluorobenzyl)amino)butanoic acid ethyl ester; 
(2R)-2-(A/-(4-chlorobenzyl)amino)butanoic acid methyl ester; 
(2S)-2-(A/-(4-chlorobenzyl)amino)butanoic acid methyl ester; 
(2R)-2-(/V-(4-chlorobenzyl)amino)-4-methylthiobutanoic acid methyl ester; 
(2R)-2-(A/-(4-chlorobenzyl)amino)-3-methoxypropanoic acid methyl ester; 
(2/?)-2-(A/-(4-chlorobenzyl)amino)-3-((2-hydroxyethyl)thio)propanoic acid methyl ester; and 
(2R)-2-(A/-(4-chlorobenzyl)amino)-3-methylbutanoic acid methyl ester. 

D. In a similar manner, other compounds of formula (O) are made. 
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PREPARATION 8 

Compounds of Formula (Q) 

A. To a solution of A/-f-butoxycarbonyl-D-alanine (5.6 g, 30 mmol, [cc] D +23° (c=2, 
5 CH 3 C0 2 H)) in anhydrous tetrahydrofuran (150 mL) under N 2 at 0°C was added N- 

methylmorpholine (3.0 g, 30 mmol), followed by the addition of isobutylchloroformate (3.7 mL, 
30 mmol), resulting in the formation of a white solid. The resulting suspension was stirred at 
0°C for 15 minutes, and then at ambient temperature for 1 hour. A solution of (2f?)-3- 
benzyloxy-2-(/V-(4-fluorobenzyl)-amino)propanoic acid methyl ester (7.5 g, 24 mmol, in 50 mL of 

10 anhydrous tetrahydrofuran) was added to the mixture and the resulting mixture was stirred at 
ambient temperature. After 15 hours, the mixture was filtered through Celite (tetrahydrofuran). 
The filtrate was concentrated in vacuo to afford a yellow liquid, which was dissolved in ethyl 
acetate, washed with water and then with brine. The organic phase was separated then dried 
over MgS0 4 , filtered, and concentrated in vacuo. Purification by flash column chromatography 

15 on silica gel afforded 7.3 g (63% yield) of (2R)-3-benzyloxy-2-(W-(4-fluorobenzyl)-A/-(((1S)-1-(N 
butoxy-carbonylamino)ethyl)carbonyl)amino)propanoic acid methyl ester, a compound of 
formula (Q), as a clear oil; NMR (CDCI 3 ) 7.4-7.2 (m, 7), 7.0 (dd, 2), 5.3 (d, 2), 4.9-4,.3 (m, 5), 
4.1-3.7 (m, 4), 1.6 (s, 9), 1.0 (d, 3) ppm. 

B. In a similar manner, the following compounds of formula (Q) were made: 
20 (2R)-2-(/V-(4-fluorobenzyl)-^ 

acid methyl ester; 
(2S)-2-(AK4-fluorobenzyl)-N-((0 ^ 

acid methyl ester; 
(2R)-2-(/V-(4-fluorobenzyl)-A/-(^ 
25 acid methyl ester; 

(2S)-2-(A/-(4-fluorobenzyl)-N-(((^ 

acid methyl ester; 
(2R)-2-(/V-(4-fluorobenzyl)-N-(((^ 

4-methylthiobutanoic acid methyl ester; 
30 (2R)-2-(A/-(4-fluorobenzyl)-A/-(((1SH^ 
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3-methoxypropanoic acid methyl ester; 
(2K)-2-(A/-{4-fluorobe^ 

3-((2-hydroxyethyl)thio)propanoic acid methyl ester; 
(2fl)-2-(N-(4-fluorobe^ 

3-methylbutanoic acid methyl ester; and 
(2fi)-2-(/V-(4-fluorobenzyl)-AH^ 

carbonyl)amino)propanoic acid methyl ester. 

C. In a similar manner, other compounds of formula (Q) are made. 

PREPARATION 9 

Compounds of Formula (R) 

A. To a solution of (2/?)-3-benzyloxy-2-(A/-(4-fluorobenzyl)-A/-(((1 S)-1-(f-butoxy- 
carbonylamino)ethyl)carbonyl)amino)propanoic acid methyl ester (2.0 g, 4 mmol) in CH 2 CI 2 
(25 mL) was cooled to 0°C and trifluoroacetic acid (25 mL) was added dropwise over 2 hours. 
At the end of the addition, the ice bath was removed and the mixture was stirred at ambient 
temperature. After 2 hours, the mixture was concentrated in vacuo. The residual yellow oil was 
taken up in ethyl acetate and washed with 1 N aqueous NaHC0 3 solution. The organic layer 
was separated then dried over MgS0 4 , filtered, and concentrated in vacuo to afford 1.2 g (83% 
yield) of (2R5S)-1-(4-fluorobenzyl)-2-(benzyloxy)methyl-5-methylpiperazine-3,6-dione, a 
compound of formula (R), as a clear oil; NMR (CDCI 3 ) 7.4-7.2 (m, 7), 7.0 (dd, 2), 5.0 (d, 1), 4.5- 
4.0 (m, 4), 3.9-3.5 (m, 4), 1.5 (d t 3) ppm, MS (LSIMS) 356. 

B. In a similar manner, the following compounds of formula (R) were made: 
(2R,5S)-1-(4-fluorobenzyl)-2,5-dimethyipiperazine-3,6-dione; 
(2S f 5S)-1-(4-fluorobenzyl)-2,5-dimethylpiperazine-3,6-dione; 
(2R5R)-1-(4-fluorobenzyl)-2,5-dimethylpiperazine-3,6-dione; 
(2S,5R)-1-(4-fluorobenzyl)-2,5-dimethylpiperazine-3 t 6-dione; 
(2R f 5S)-1-(4-fluorobenzyl)-2-(2-methylthioethyl)-5-methyipiperazine-3,6-dione; 

(2R5S)-1-(4-fluorobenzyl)-2-(methoxymethyl)-5-methylpiperazine-3,6-dione; 
(2R,5S)-1-(4-fluorobenzyl)-2-((2-hydroxy^ 

(2R5S)-1-(4-fluorobenzyl)-2-(1-methylethyl)-5-methylpiperazine-3,6-dione; and 
(2R5S)-1-(4-fluorobenzyl)-2-methyl-5-(ethoxycarbonyl)methylpiperazine-3,6-dione. 
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C. In a similar manner, other compounds of formula (R) are made: 

PREPARATION 10 

Compounds of Formula (S) 
5 A. To a suspension of (2R5S)-1-(4-fluorobenzyl)-2-(hydroxy)methyl-5-methyl- 

piperazine-3,6-dione (2.0 g, 7.5 mmol) in anhydrous tetrahydrofuran (50 mL) under N 2 at 0°C 
was carefully added lithium aluminum hydride (2.2 g, 60 mmol). The resulting suspension was 
heated to reflux. After 15 hours, the mixture was cooled to ambient temperature and carefully 
quenched with water (2 mL), then 1 N aqueous KOH solution (6 mL). The resulting suspension 
10 was stirred at ambient temperature for 30 minutes, then filtered through Celite (ethyl acetate). 
The filtrate was concentrated in vacuo to afford 1.6 g (90% yield) of (2R,5S)-1-(4-fluorobenzyl)- 
2-(hydroxy)methyI-5-methylpiperazine, a compound of formula (S), as a white solid; NMR 
(CDCI 3 ) 7.3 (dd, 2), 7.0 (dd t 2), 4.2-4.0 (m, 2), 3.5 (d, 1) 3.0 (m, 2), 2.7 (m, 2), 1.7 (m, 1), 
1.0 (d. 3). 

15 B. In a similar manner, the following compounds of formula (S) were made: 

(2R,5S)-1-(4-fluorobenzyl)-2,5-dimethyipiperazine; 

(2S,5S)-1-(4-fluorobenzyl)-2,5-dimethylpiperazine; 

(2R,5R)-1-(4-fluorobenzyl)-2,5-dimethylpiperazine; 

(2S,5/ : ?)-1-(4-fluorobenzyl)-2,5-dimethylpiperazine; 
20 (2R F 5S)-1-(4-fluorobenzyl)-2-(2-methylthioethyl)-5-methylpiperazine; 

(2R f 5S)-1-(4-fluorobenzyl)-2-(methoxymethyl)-5-methylpiperazine; 

(2R5S)-1-(4-fluorobenzyl)-2-((2-hydroxyethyl)thiomethyl)-5-methylpiperazine; 

(2R,5S)-1-(4-fluorobenzyl)-2-(1-methylethyl)-5-methylpiperazine; and 

(2/?,5S)-1-(4-fluorobenzyl)-2-methyl-5-(ethoxycarbonyl)methylpiperazine. 
25 C. In a similar manner, other compounds of formula (S) are made. 

V 

PREPARATION 11 

Compounds of formula (W) 
A. To a solution of 3,4,5-trimethoxyphenoI (2.8 g, 15 mmol) in DMF (60 mL) at 0°C 
30 was added potassium hexamethyldisilazide (32 mL, 16 mmol f 0.5 M solution in toluene). The 
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resulting mixture was stirred at 0°C. After 20 minutes, 1-(chloro)acetyl-4-(Nbutoxycarbonyl)- 
piperazine (4.6 g. 15 mmol, in 15 mL of DMF) was added and the mixture stirred at ambient 
temperature. After 2 hours the mixture was poured into water and extracted with ethyl acetate. 
The organic layer was separated, dried over MgS0 4 , filtered and concentrated in vacuo to 
afford 6.5 g (100% yield) of 1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(f- 
butoxycarbonyl)piperazine, a compound of formula (W), as a yellow solid; NMR (CDCI 3 ) 7.2 (m, 
2), 4.6 (s, 2), 3.8 (m, 9), 3.6 (m, 4), 3.4 (m, 4), 1.5 (s, 9) ppm. 

B. In a similar manner, the following compounds of formula (W) were made: 

1-((4-chlorophenyl)methyl)carbonyl-4-(f-butoxycarbonyl)piperazine; 

(3R)-1-((4-chlorophenyl)methyl)carbonyl-3-methyl-4-(Nbutoxycarbonyi)piperazine; 

(3S)-1-((4-chtorophenyl)methyl)carbonyl-3-methyl-4-(f-butoxycarbonyl)piperazine; and 

1-((4-chlorophenyl)methyl)carbonyl-3-(2-((((4-chlorophenoxy)methyl)carbonyl)oxy)ethyl)- 
4-(f-butoxycarbonyl)piperazine. 

C. In a similar manner, other compounds of formula (W) are made. 

PREPARATION 12 

Compounds of formula (Y) 

A. To a solution of 4-chlorobenzylamine (0.50 g, 3.5 mmol) in toluene (15 mL) was 
added phosgene (7.3 mL, 14 mmol, 1.93 M solution in toluene). The resulting mixture was 
stirred at ambient temperature for 15 minutes, then heated to reflux. After 2 hours at reflux, the 
mixture was cooled to ambient temperature and concentrated in vacuo to afford 0.70 g (100% 
yield) of 4-chlorobenzylisocyanate, a compound of formula (Y), as a yellow liquid; NMR (CDCI 3 ) 
7.4-7.2 (m, 4), 4.4 (m, 2) ppm. 

B. In a similar manner, other compounds of formula (Y) are made. 

EXAMPLE 1 

Compounds of Formula (la) and Formula (lb) 
A. To a solution of (2R,5S)-1-(4-fluorobenzyl)-2-(hydroxy)methyl-5-methylpiperazine 
(1.6 g, 6.7 mmol) in CH 2 CI 2 (30 mL) was added triethylamine (excess) and 4- 
chlorophenoxyacetyl chloride (1.5 g, 7.4 mmol, dropwise in 10 mL solution of CH 2 CI 2 ). The 
resultant mixture was stirred at ambient temperature. After 20 minutes, analysis by analytical 
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TLC showed complete consumption of starting material had occurred. The mixture was 
concentrated of volatiles in vacuo and the residue taken up in CH 2 CI 2 . This was washed with 
saturated aqueous NaHC0 3 solution, then water, then brine, dried over MgS0 4 , filtered, and 
concentrated in vacuo. Purification by flash column chromatography on silica gel afforded 2.16 
5 g (79% yield) of (2R,5R)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluoroben2yl)-5- 
((hydroxy)methyl)piperazine, as a solid yellow foam: NMR (DMSO-d 6 ) 7.7 (br s, 2), 7.3 (m, 4), 
6.9 (d, 2), 5.0-4.2 (m, 5), 4.0-3.2 (m, 7), 1.2 (m, 3) ppm; MS (LSIMS) 406. 

B. In a similar manner, other compounds of formula (la) were made: 
1-((4-chlorophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)-5-methylpiperazine, trifluoroacetic acid 
10 salt; NMR (DMSO-d 6 ) 7.6 (m, 2), 7.3 (m, 4), 6.9 (m, 2), 5.0-3.8 (m, 6), 3.5-2.8 (m, 5), 1.4 

(m, 3) ppm; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-ethylpiperazine; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-methylpiperazine; 

4-benzyl-1-((4-chlorophenoxy)methyl)carbonyI-2-phenylpiperazine; 

15 (2R)-4-(4-fluorobenzyl)-1-((4-chloro^ 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(methoxymethyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-ethylpiperazine-3-one; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-ethylpiperazine; NMR 

(CDCI 3 ) 7.3 (m,4), 7.0 (t, 2), 6.9 (d, 2), 4.6 (s, 2), 4.4 (m, 1), 3.7 (m, 1), 3.4 (m, 2), 2.8 
20 (m, 2), 2.0-1 .7 (m, 5), 0.9 (m, 3) ppm; 

(2S)-4-(4-fluorobenzyl)-1-((4-chloro 
(frans)-4-(4-fluorobenzyl)-1-((4^ 

NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6 (m, 2), 4.2 (m, 1), 3.6-3.0 (m, 5), 2.7 

(dd, 1 ), 2.2 (d, 1 ), 1 .3 (m, 3), 0.9 (m, 3) ppm; 
25 (2R)-4-(4-fluorobenzyl)-1-((4-cN 

4-(benzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-phenylpiperazine-3-one; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2-hydroxyethyl)piperazine; 

NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.7 (m, 3), 3.8-3.2 (m,5), 2.8 (m, 2), 2.2 

(m, 2), 2.0 (m, 2), 1 .7 (m, 2) ppm; 
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(c/sH-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2,6-dimethy^ NMR 

(DMSO-d 6 ) 7.6 (m, 2), 7.3 (rr\ 4), 6.9 (d, 2), 4.8 (m, 3), 4.4 (m, 3), 3.3 (d, 2), 3.0 (m f 2), 

1.4 (m, 6) ppm; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)m 
5 4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)c^rbonyl-2-methylpiperazine, hydrochloride salt; 
(2R,5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2,5-dimethylpi NMR 

(CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6 (m, 2), 4.2 (m, 1), 3.6-3.0 (m, 5), 2.7 (dd, 1), 

2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; 
(2R)-4-(4-fluorobenzyl)-1-((4-chloroph 
10 4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(butyl)piperazine; 

(2R,5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyI-2-(2-hydroxyethyl)- 

5-methylpiperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.9 (m, 2), 4.6 (m, 3), 3.5 (m, 5), 

3.2 (dt, 1). 3.0 (m, 1), 2.8 (dd. 1), 2.2 (m. 2), 1.6 (m, 2), 1.0 (d, 3) ppm; 
(2S,5/?H-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2 I 5-dimethylpiperazine; 
15 NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6 (m, 2), 4.2 (m, 1), 3.6-3.0 (m, 5), 2.7 

(dd, 1), 2.2 (d, 1). 1.3 (m, 3), 0.9 (m, 3) ppm; 
(2S,5S)-4-(4-fluorobenzyi)-1-((4-chlorophenoxy)methyl)carbonyl-2,5-dimethylpiperazine l 

hydrochoride salt; NMR (DMSO-d 6 ) 7.6 (m, 2), 7.2 (m, 4), 6.9 (d, 2), 4.8 (m, 2), 4.4 (m, 

1), 4.1 (t, 1), 3.9-2.9 (m, 6), 1.5-1.2 (m, 6) ppm; 
20 (2R T 5/?)-4-(4-fiuorobenzyl)-1-((4-chlorophenoxy)methyl)c^rbonyl-2 ) 5-dimethylpiperazine, 

hydrochloride salt; NMR (DMSO-d 6 ) 7.6 (m, 2), 7.2 (m, 4), 6.9 (d, 2), 4.8 (m, 2), 4.4 (m, 

1), 4.1 (t, 1), 3.9-2.9 (m, 6), 1.5-1.2 (m, 6) ppm; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(1 t 1-dimethylethyl)piperazine; 
(2S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2-methylpropyl)piperazine; 
25 (2R t 5SH-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2-(((4-chlorophenoxy)- 

methyt)carbonyl)oxy)ethyl-5-methylpiperazine; NMR (CDCI 3 ) 7.2 (m, 6), 7.0 (m, 2), 6.8 

(m, 4), 4.7-4.0 (m, 7), 3.6 (m, 2), 3.4 (m, 1), 3.1 (m, 1), 2.6 (m, 1), 2.3 (m, 2), 2.0 (m, 2), 

1.0 (d, 3) ppm; 
4-(4-fluorobenzyl)-1-((4-chlorophen 
30 (2S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-propylpiperazine; 
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(c/sM-(4-fluorbbenzyl)-1-((4-chlorophenoxy)m 

hydrochloride salt; NMR (DMSO-d 6 ) 7.6 (m, 2), 7.2 (m, 4), 6.9 (m, 2), 5.0-4.1 (m f 6), 3.5- 

2.9 (m, 4), 1.5-1.2 (m, 6) ppm; 
(2R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-benzylpiperazine; 
5 (2R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-propylpiperazine; 

NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6 (m, 2), 4.4 (m. 1), 3.7 (m, 1), 3.4 (m, 

2), 3.0 (m, 1), 2.7 (m,2) f 2.0-1.6 (m, 4), 1.2 (m, 2), 0.9 (m, 3) ppm ; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(ethoxycarbonyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxyethyl)piperazine; 
10 NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.9 (dd, 2), 4.7 (d, 2), 4.0-3.4 (m, 8), 2.8 (m, 2), 2.3 

(m, 1), 1.8 (m, 3) ppm; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(hydroxymethyl)piperazine; 

NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (t, 2), 4.7 (d f 2), 3.9-3.2 (m, 7), 2.8-2.2 (m, 4) 

ppm; 

15 (2S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-butylpiperazine; 

(2R t 6R)-4-{4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2,6-dimethylpiperazine, 

hydrochloride salt; NMR (CDCI 3 ) 7.7 (br s, 2), 7.2 (m, 4), 6.8 (d, 2), 4.6 (s, 2), 4.4 (m, 3), 
3.9 (m, 1 ), 3.5 (m, 1 ), 3.2 (m, 1 ), 2.8 (m, 2), 1 .6 (s, 6) ppm; 
(2S,6S)-4-(4-fluorobenzyl)~1-((4-cN 
20 hydrochloride salt; NMR (CDCI 3 ) 7.7 (br s, 2), 7.2 (m, 4), 6.8 (d, 2), 4.6 (s ( 2), 4.4 (m, 3), 

3.9 (m, 1 ), 3.5 (m, 1 ), 3.2 (m, 1 ), 2.8 (m, 2), 1 .6 (s, 6) ppm; 
4-{4-fluorobenzyl)-1-(((4-chlorophenoxy)methyl)carbonyl)spiro[cyclopropane-1 t 2 , -piperazine]; 

NMR (CDCI3) 7.3 (m, 4), 7.0-6.8 (m, 4), 4.6 (m, 4), 2.8 (m, 2), 2.2-1 .6 (m, 4) ppm; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)m 
25 (2/?,5S)-4-(4-fluorobenzyl)-1 -((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-(2- 

methylthio)ethyipiperazine, hydrochloride salt; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-((((4-chlorophenoxy)- 

methyl)carbonyl)oxy)methylpiperazine; 
(2S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-propylpiperazine; 
30 NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6 (s, 2), 3.8 (m, 2), 3.4 (m, 2), 3.2 (m, 2), 

2.6 (m, 1), 2.4 (m, 1). 2.2 (m, 1), 1.6-1.3 (m, 4), 0.9 (m, 3) ppm; 
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(2R,5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-(1- 

methylethyl)piperazine; NMR (DMSO-d 6 ) 7.6 (m, 2), 7.3 (m, 4), 6.9 (d, 2), 5.0-4.2 (m, 6), 
3.5-3.1 (m, 4). 2.2 (m, 1). 1.2 (d, 3). 0.9 (d, 6) ppm; 

(2S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2-methylpropyl)piperazine; 
(2R,3R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2,3-dimethylpiperazine, 

hydrochloride salt; NMR (DMSO-d 6 ) 7.8 (m, 2), 7.3 (m, 4), 6.9 (d, 2), 5.1-3.6 (m, 6), 3.2 

(m,4), 1.5-1.2 (m, 6) ppm; 

(3S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-butylpiperazine; 

(3S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(1-methylpropyl)piperazine; 

(3R)^.(4-fl UO robenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-methylpropyl)piperazine; 
(3/?)-4-(4-fluorobenzyl)-1 -((4-chlorophenoxy )methyl )carbony l-3-butylpiperazine; 

(2/?,5R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-(benzyloxy)methyl- 
piperazine; NMR (CDCI 3 ) 7.3 (m, 8), 6.8 (m„ 5), 4.5 (m, 6), 3.6 (m, 5), 3.0 (m, 1 ), 2.7 
(dd, 1), 2.3 (d,1), 1.2 (d, 3) ppm; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxyethyl)piperazine 
dihydrochloride salt; 

(2R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methylpiperazine hydrochloride 
salt; 

(2R,5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-((4-acetylpiperazin- 
1 -yl )methyl)piperazine ; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-((trifluoroacetylamino)- 
methyl)piperazine; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(ethoxycarbonyl)methylpiperazine, 
hydrochloride salt; 

(2R,5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2,5-dimethylpiperazine, 
hydrochloride salt; 

Cfrans)-4-(4-fluorobenzyl)-1-((2-acetylamino-4-chlorophenoxy)methyl)carbonyl- 

2,5-dimethylpiperazine; NMR (DMSO-d 6 ) 9.5 (br s, 1), 8.1 (br s, 1), 7.7 (m, 2). 7.3 (m, 
2), 7.0 (m, 2), 5.0 (m, 2), 4.3 (m, 3), 3.8-2.9 (m, 5), 2.1 (s,3), 1.2 (m, 6) ppm; 

4-(4-fluorobenzyl)-1-((2-((acetylamino)methyl)-4-chlorophenoxy)methyl)carbonyl- 
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2,5-methylpiperazine; NMR (CDCI 3 ) 7.3 (m, 3), 7.1 (dd, 1). 7.0 (t, 2), 6.7 (d. 1), 4.7 (m, 
2), 4.2-3.4 (m, 10), 3.0 (brs, 1), 2.7 (dd, 1), 2.5 (q, 4), 2.2 (d, 1), 2.0 (m, 4), 1.3 (m, 3), 
0.9 (m, 3) ppm; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(((Nbutoxycarbonyl)amino)methyl- 
5 piperazine; 

1-((4-chloro-2-(acetylamino)phenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine, 
NMR (DMSO-d 6 ) 10.9 (d, 1), 9.5 (s, 1), 8.1 (s, 1), 7.6 (d, 2), 7.3 (t, 2), 7.0 (m, 2), 5.0 (q. 
2), 4.7 (m, 1), 4.3 (m, 2), 3.9-2.8 (m, 6), 2.1 (s, 3), 1.4 (d, 1.5), 1.3 (d, 1.5) ppm; 
(frans)-1-((4-chloro-2-(propylcarbonylamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
10 fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 9.5 (d, 1), 8.2 (s. 1), 7.8 (t, 2), 7.3 (t, 2), 7.0 

(dt, 2), 6.8 (dq. 1). 6.4 (d, 1), 5.2-4.3 (m, 5), 3.9-2.8 (m, 5). 1.8 (d, 3), 1.3 (m, 6) ppm; 
(frans)-1-((4-chloro-2-(/so-propylcarbonylamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 9.5 (d, 1 ), 8.2 (s, 1 ), 7.8 (t, 2), 7.3 (t, 2), 7.0 
(m, 2), 5.2-4.3 (m, 5), 3.9-2.7 (m, 6). 1.4-1.1 (m, 12) ppm; 
1 5 (frans)-1 -((4-chloro-2-(methoxymethylcarbonyiamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4- 

(4-fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 9.3 (s, 1), 8.2 (s, 1), 7.8 (t, 2), 7.3 (t, 2), 7.1 
(m, 2), 5.3-4.2 (m, 5), 4.0 (s, 2), 3.9-2.8 (m, 8), 1.4-1.2 (m, 6) ppm; 
(fra/is)-1-{(4-chloro-2-(2-(methoxycarbonyl)ethylcarbonylamino)phenoxy)-methyl)carbonyl-2.5- 
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 9.5 (s. 1), 8.1 (s, 1), 7.8 (t, 2), 
20 7.3 (t, 2), 7.0 (m, 2), 5.2-4.2 (m, 5), 3.8 (q, 1 ), 3.7-3.2 (m, 5), 2.9-2.6 (m, 6), 1 .4-1 .2 (m. 

6) ppm; 

(frans)-1-((4-chloro-2-(2-(ethoxycarbonyi)ethylcarbonylamino)phenoxy)methyl)carbonyl-2,5- 
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 9.6 (s. 1), 8.1 (s, 1), 7.8 (t, 2), 
7.3 (t, 2), 7.0 (m, 2), 5.2-4.2 (m. 5), 4.0 (q, 2), 3.8 (q, 1), 3.6-3.2 (m, 3), 2.8-2.6 (m, 5), 
25 1.4-1.2 (m, 9) ppm; 

(frans)-1-((4-chloro-2-(methylsulfonylamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 10.9 (d, 1). 9.3 (s. 1), 7.7 (d, 2), 7.3-7.2 (m, 
4), 7.0 (d, 1), 5.0 (m. 2), 4.7 (m, 1), 4.4 (m, 3), 3.9 (m, 1), 3.6 (m. 1), 3.4-2.8 (m, 6), 1.4 
(d, 1.5), 1.2 (d, 1.5) ppm; 

30 (?rans)-1-((4-chloro-2-(bromomethylcarbonylamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 10.0 (s. 1), 8.4 (s, 1), 7.3 (m, 2), 7.0 (m, 3), 6.9 
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(m, 1), 4.7 (m, 3), 4.0 (s, 2), 3.8-3.1 (m, 5), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (brd, 3), 1.0 (br s, 
3) ppm; 

(frans)-1-((4-chloro-2-(ethylcarbonylamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.4 (s, 1), 8.5 (s, 1), 7.3 (m, 2), 7.0 (m. 3), 6.8 (d, 
1). 4.7 (m, 3), 3.5 (m, 3), 3.1 (m, 2), 2.7 (dd, 1), 2.5 (q, 1), 2.2 (d, 1), 1.3 (m, 6), 1.0 (m, 
3) ppm; 

(frans)-1-((4-chloro-2-(acetylaminomethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 8.0 (br s. 1), 7.3 (m, 3), 7.1 (dd, 1), 7.0 (m, 2), 6.8 
(br d, 1 ), 4.7 (m. 3), 4.4 (d, 1 ), 3.8-3.0 (m, 6), 2.7 (m. 1 ), 2.2 (m, 1 ). 2.0 (s, 3), 1 .3 (m. 3), 
0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-(1-(methylsulfo^ 

dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.8 (m, 1), 5.6 
(q, 1), 4.7 (m, 3). 4.2 (m, 1), 3.7 (m, 1). 3.5 (q, 2). 3.2 (m, 1), 3.1 (m. 1). 2.8 (d, 3), 2.7 
(d. 3), 2.3 (br d, 1), 1.6 (d. 3). 1.3 (m, 3), 0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-(1-(phenylsulfonyl)(methyl)aminoethyl)phenoxy)methyl)carbonyl-2,5- 

dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.6 (d, 2), 7.3 (m, 6), 6.9 (t, 2), 6.8 
(t, 1), 5.6 (q. 1), 4.6 (m, 3). 4.2 (m, 1), 3.6 (m, 2), 3.4 (d, 1), 3.0 (m, 1), 2.6 (m, 4). 2.4 (s, 
3), 2.3 (m, 1), 1.3 (m, 6), 0.9 (m, 3) ppm; 

(/rans)-1-((4-chloro-2-(1-(acetyl)(methyl)aminoethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.2 (m, 4). 7.0 (t, 2), 6.8 (m, 1), 6.0 (m, 1). 5.4 (q, 
1). 4.6 (m, 3), 4.2 (m, 1), 3.5 (q, 2), 3.2 (m, 1), 3.0 (m, 1), 2.6 (m, 4), 2.2 (m, 3), 1.3 (m, 
6). 0.9 (m, 3) ppm; 

(frans)-1-(2-(4-chlorophenyl)-3-(methylsulfonylamino)propyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (t, 4), 7.2 (br d. 2). 7.0 (t, 2), 5.0 (br s. 1), 4.6 
(br s, 1 ), 4.0 (m, 1 ), 3.4 (m, 5), 3.0 (m, 2), 2.8 (s, 3), 2.6 (m, 2). 2.2 (br d, 1). 1 .3 (m, 3), 
0.9 (m, 3) ppm; 

(frans)-1-(2-(4-chlorophenyl)-3-(acetylamino)propyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.2 (brd, 2), 7.0 (t, 2), 5.2 (m, 1), 4.6 
(br s, 1 ), 4.2 (m. 1 ), 3.8 (m, 1 ). 3.4 (m, 5). 3.0 (m, 1 ), 2.8 (s, 3). 2.6 (m, 2), 2.2 (m, 1 ), 
1.2 (m, 3), 0.9 (m, 3) ppm; 
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(frans)-1-(2-(4-chlorophenyl)-2-(methylsulfonylarnino)ethyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 5), 7.0 (t, 2), 6.6 (m, 1), 4.9 (q, 1), 4.6 (m, 
0.5), 4.2 (br d, 0.5), 3.8 (m, 1 ), 3.5 (m, 1 ), 3.4 (m, 1 ), 3.0 (m, 2), 2.7 (m, 6), 2.2 (m, 1 ), 
1.2 (m, 3), 0.8 (m, 3) ppm; 

(frans)-1-(2-(4-chlorophenyl)-2-(acetylamino)ethyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.8 (m, 1), 7.3 (m, 5), 7.0 (t, 2), 5.3 (m, 1), 4.6 
(m, 0.5), 4.1 (t, 0.5), 3.5 (m, 1), 3.4 (m, 1), 3.0 (m, 3). 2.6 (m, 2), 2.2 (m, 1), 2.0 (m, 4), 

1 .2 (m, 3), 0.8 (m, 3) ppm; 
(frans)-1-((4-chloro-2-((4-(2,5-di(trifluoromethyl)phenyicarbonyl)piperazin-1- 

yl)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR 
(DMSO-d 6 ) 11.0 (m, 1), 8.1 (m, 2). 7.9 (t, 1), 7.7. (m, 1), 7.4 (d, 1), 7.3 (m. 2), 7.2 (m, 1), 
5.4 (m, 1), 5.0 (m, 2), 4.4 (m, 6), 3.4 (m, 9), 3.0 (m, 1), 2.8 (m, 1), 1.4 (m, 3), 1.2 (m, 3) 
ppm; 

(frans)-1-((4-chloro-2-((4-(benzylcarbonyl)piperazin-1-yl)methyl)phenoxy)methyl)-carbonyl-2,5- 
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 1 1 .0 (m, 1), 7.9 (t, 2), 7.7. (t, 1), 
7.6, (s, 1), 7.5 (d, 1), 7.3 (m, 4), 7.2 (m, 3), 5.4 (m, 1), 5.0 (m, 2), 4.4 (m, 6), 3.7 (m, 2), 
3.4 (m, 6), 3.0 (m, 2). 2.8 (m, 1), 1.4 (dd, 3), 1.2 (dd, 3) ppm; 

(/rans)-1-((4-chloro-2-((4-((2,3.4-trifluorophenyl)aminocarbonyl)piperazin-1- 

yl)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR 
(DMSO-d 6 ) 11.0 (m, 1), 9.0 (s, 1), 7.9 (t, 2), 7.7. (m, 1), 7.6 (s, 1), 7.5 (m, 1), 7.2 (m, 4), 
5.4 (m, 1), 5.0 (m, 2), 4.4 (m, 6), 3.4 (m, 8), 3.1 (m, 2), 2.8 (m, 1), 1.4 (m, 3), 1.2 (m. 3) 
ppm; 

(trans)-l -((4-chloro-2-((4-((2-fluorophenyl)aminocarbonyl)piperazin-1 - 

yl)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR 
(DMSO-d 6 ) 1 1 .0 (m, 1 ), 8.6 (s, 1 ). 7.9 (t, 2), 7.7. (m, 1 ), 7.6 (s, 1 ). 7.4 (d, 1 ), 7.3 (m, 1 ), 

7.3 (t, 2), 7.2 (m, 3), 5.4 (m, 1), 5.0 (m, 2), 4.3 (m, 6), 3.4 (m, 9), 3.1 (m. 2), 2.8 (m, 1), 
1.4(dd, 3), 1.2 (dd, 3) ppm; 

(^ns)-1-((4-chloro-2-((A/'-(2,6-difluorophenyl)ureido)phenoxy)methyl)carbonyl-2,5-dimethyl-4- 
(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.6 (br s, 1), 8.6 (s, 1), 7.4 (quin, 1), 7.3 (t, 2), 
7.0 (m. 5), 6.9 (d, 1), 4.7 (m, 3), 4.1 (brs, 0.5), 3.8 (brs, 0.5), 3.5 (q. 2), 3.2 (m, 1), 3.0 
(m, 1), 2.6 (dd, 1), 2.2 (d, 1), 1.2 (m, 3), 0.9 (m, 3) ppm; 
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1 

(<raA?s)-1-((4-chloro-2-(ethenylcarbonylamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyOpiperazine; NMR (CDCI 3 ) 9.8 (d, 1), 8.6 (s, 1), 7.3 (m, 3), 7.0 (t, 3), 6.9 (d, 
1). 6.4 (dd, 2), 5.8 (dd. 1), 4.7 (m, 3), 3.6 (m, 1), 3.5 (q, 2), 3.2 (m, 1), 3.0 (m. 1). 2.7 
(dd, 1 ), 2.2 (dd, 1 ), 1 .3 (m. 3), 0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-(cyclopropylcart)onyiamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyOpiperazine; NMR (CDCI 3 ) 9.7 (brs, 1). 8.4 (s, 1), 7.3 (m, 2), 7.0 (m, 3), 6.8 
(d, 1), 4.7 (m. 3). 3.7 (m, 1), 3.5 (q, 2). 3.1 (m, 2), 2.7 (dd, 1), 2.2 (dd, 1), 1.7 (m, 1), 1.3 
(m, 3), 1.0 (m, 5), 0.8 (m, 2) ppm; 

(frans)-1-((4-chloro-2-(cyclopentylcarbonyiamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyOpiperazine; NMR (CDCI 3 ) 9.3 (brs, 1), 8.5 (s, 1), 7.3 (t. 2), 7.0 (m, 3), 6.8 
(d, 1), 4.7 (m, 3), 3.7 (m, 1), 3.5 (q, 2), 3.1 (m, 2), 2.8 (quin, 1), 2.7 (dd. 1), 2.2 (dd, 1), 
1.9 (m, 3), 1.8 (m, 1), 1.6 (m, 3), 1.3 (m, 3), 0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-((furan-2-yl)carbonylamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fIuorobenzyl)piperazine; NMR (DMSO-d 6 ) 10.4 (brs, 1), 9.7 (brd, 1), 8.2 (brs, 1). 7.9 
(s, 1 ). 7.7 (m, 2), 7.3 (m, 3), 7.2 (s, 2), 6.7 (d. 1 ), 5.3 (br d, 1 ), 5.0 (m, 2), 4.7 (m, 0.5), 
4.5 (m, 0.5), 4.2 (m, 3), 3.6 (m, 1), 3.4 (m, 1), 2.8 (m, 1), 1.3 (m, 3), 1.2 (m, 3) ppm; 

(^a/?s)-1-((4-chloro-2-(phenylcarbonylamino)phenoxy)methyl)carbonyl-2,5-dimethyM-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 1 0.0 (s, 1 ), 8.6 (s, 1 ), 8. 1 (d, 2), 7.5 (m. 3), 7.3 (t, 
2), 7.0 (t, 3), 6.8 (d, 1), 4.7 (m, 3), 3.7 (m, 1), 3.5 (q, 2). 3.1 (m, 2), 2.7 (dd, 1). 2.2 (dd. 
1), 1.3 (m, 3). 0.9 (m, 3) ppm; 

(frans)-1-(2-(4-chlorophenyl)-2-((ethoxycarbonylmethylcarbonyiamino)ethyl)carbonyl-2,5- 

dimethyi-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 8.6 (m, 1), 7.2 (s, 6). 7.0 (t, 2), 5.4 
(m, 1), 4.2 (q. 2), 3.8 (m, 1), 3.5 (m, 1), 3.4 (m. 3). 3.0 (m, 3). 2.6 (m. 2), 2.2 (m, 2). 1.3. 
(m, 4.5), 1.1. (m, 1.5 ), 0.9 (dd, 1.5), 0.7 (dd, 1.5) ppm; 

(frans)-1-(2-(4-chiorophenyl)-2-(A/'-/so-propylureido)ethyl)carbonyl-2.5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 6), 7.0 (t, 2), 5.2 (t, 1), 4.6 (m, 0.5), 4.4 
(m, 1), 4.2 (t, 0.5), 3.8 (m, 1), 3.5 (m, 1), 3.4 (m, 1), 3.0 (m, 3), 2.6 (m, 1), 2.2 (m,1), 1.1 
(m, 9), 0.9 (dd, 1.5), 0.8 (dd. 1.5) ppm; 

(trans)-1-(2-(4-chlorophenyl)-2-(/V'-(2-chloroethyl)ureido)ethyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m. 6), 7.0 (t. 2), 5.2 (t, 2). 4.6 (m, 0.5), 4.2 (t. 
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0.5), 3.5 (m, 6), 3.0 (m, 4), 2.6 (m, 1), 2.2 (m,1), 1.1 (m, 3), 0.9 (dd. 1.5), 0.8 (dd, 1.5) 
ppm; 

(fra/7s)-1-(2-(4-chiorophenyl)-2-((2-nitrophenyl)carbonylamino)ethyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (CDCI 3 ) 8.1 (d, 1), 7.7 (q, 1), 7.6 (t, 2), 7.3 (m, 6), 7.0 (t, 

2) , 5.6 (m, 1), 4.6 (m, 0.5), 4.1 (t, 0.5), 3.7-3.2 (m, 3), 3.0 (m, 4), 2.6 (m, 1), 2.2 (m, 1), 
1.2 (m, 3), 0.9 (m, 3) ppm; 

(Jra/Js)-1-(2-(4-chlorophenyl)-2-((4-methoxyphenylmethyl)carbonylamino)ethyl)carbonyt-2,5- 
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 8), 7.0 (t, 2), 6.9 (d, 2), 5.3 
(m, 1), 4.6 (m, 0.5), 4.1 (t, 0.5), 3.8 (s, 3), 3.5 (m, 3), 3.4-2.8 (m, 6), 2.6 (m, 1), 2.2 (m. 
1). 1.2 (m, 3), 0.8 (m, 3) ppm; 

(^ans)-1-(2-(4-chlorophenyl)-2-((2,4-dinitrophenyl)sulfonylamino)ethyl)carbonyl-2,5-dimethyl-4- 
(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 8.6 (s, 1), 8.2 (d, 1), 7.8 (m, 1), 7.3 (m, 4), 7.0 
(t, 2). 6.9 (t, 2), 5.0 (m, 1), 4.6 (m, 0.5), 4.1 (m. 0.5), 3.5 (m, 1), 3.4 (m. 1), 3.0 (m, 5), 
2.6 (m, 1), 2.2 (m, 1), 1.1 (m, 3), 0.8 (m, 3) ppm; 

(trans)-1-(2-(4-chlorophenyl)-2-(cyclopropylcarbonylamino)ethyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 6), 7.0 (t, 2), 5.2 (m, 1), 4.6 (m, 0.5), 4.2 
(m, 0.5), 3.5 (m, 2), 3.4 (m, 1), 3.0 (m, 3), 2.6 (m, 2). 2.2 (m, 1), 1.5 (m, 1), 1.2 (m, 3), 
0.9 (m, 3.5), 0.7 (m, 3.5) ppm; 

((rans)-1-(2-(4-chlorophenyl)-2-((2-cyclopropylethyl)carbonylamino)ethyl)carbonyl-2,5-dimethyl- 
4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 6), 7.0 (t, 2), 5.4 (m, 1), 4.6 (m. 0.5), 
4.2 (m, 0.5), 3.6 (m, 2), 3.4 (m, 1), 3.0 (m, 4), 2.6 (m, 1), 2.2 (m, 2), 1.6 (m, 10), 1.2 (m, 

3) , 1.1 (m, 2), 0.8 (m, 3) ppm; 
(frans)-1-(2-(4-chlorophenyl)-3-((2-methylpropyl)carbonylamino)propyl)carbonyl-2,5-dimethyl-4- 

(4-fluorobenzyl)piperazine;; NMR (CDCI 3 ) 7.3 (d, 4), 7.2 (d, 2), 7.0 (t, 2), 6.0 (br s, 1 ), 
4.6 (m, 0.5), 4.2 (m, 0.5), 3.6 (m, 2), 3.4 (m, 3), 3.0 (m, 2), 2.6 (m, 3), 2.2 (d, 1), 2.0 (m, 

4) , 1.2 (m, 3), 0.9 (m, 9) ppm; 
(frans)-1-(2-(4-chlorophenyl)-3-(cycloppentylcarbonyiamino)propyi)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (d, 4), 7.2 (d, 2), 7.0 (t. 2), 6.0 (br s, 1), 4.6 
(m, 0.5), 4.2 (m, 0.5), 3.6 (m, 2), 3.4 (m, 3), 3.0 (m, 2), 2.6 (m, 3). 2.4 (m, 1), 2.2 (d, 1). 
1.6 (m, 8), 1.1. (m, 4), 0.9 (m, 4) ppm; 
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(^ans)-1-(2-(4-chlorophenyl)-3-(/V-(f-butyl)ureido)propyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (d, 4), 7.2 (d, 2), 7.0 (t, 2), 4.6 (m, 1.5), 4.2 
(m, 0.5), 3.6 (m. 2), 3.4 (m, 4), 3.2 (m, 1 ), 3.0 (m, 1 ), 2.6 (m, 2), 2.2 (d, 1 ), 1 .3 (s, 9), 1 .2 
(m, 3), 0.9 (m, 3) ppm; 

(frans)-1-(2-(4-chlorophenyl)-3-(W'-(ethyl)ureido)propyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperaztne; NMR (CDCI 3 ) 7.3 (d, 4), 7.2 (d, 2), 7.0 (t, 2), 5.1 (m, 1), 4.9 (m, 
1), 4.6 (m, 0.5). 4.2 (m, 0.5), 3.6 (m, 2), 3.4 (m, 4), 3.2 (m, 3), 3.0 (m, 1), 2.6 (m, 3). 2.2 
(m, 1), 1.1 (m, 6), 0.9 (m, 3) ppm; 

(frans)-1-(2-(4-chlorophenyl)-3-(A/-(3-choropropyl)ureido)propyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (d, 4), 7.2 (d. 2), 7.0 (t, 2), 5.6 (br s, 1), 5.9 (s, 
1), 4.6 (m, 0.5), 4.2 (m, 0.5), 3.6 (m, 5), 3.4 (m, 5), 3.2 (m, 1), 3.0 (m, 1), 2.6 (m, 3), 2.2 
(d, 1 ), 2.0 (t, 2), 1 .2 (m, 3). 0.9 (m, 3) ppm; 

(frans)-1-(2-(4-chlorophenyl)-3-((morpholin-4-yl)carbonylamino)propyl)carbonyl-2,5-dimethyl-4- 
(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (d, 4), 7.2 (d. 2), 7.0. (t. 2), 5.8 (br d, 1), 4.6 
(m, 0.5), 4.2 (m, 0.5), 3.6 (m, 6), 3.4 (m, 4), 3.3 (t, 4), 3.0 (m, 2), 2.6 (m, 3), 2.2 (m. 1), 
1.2 (m, 3), 0.9 (m, 3) ppm; 

(^ans)-1-((4-chloro-2-((A/'-(methoxycarbonylmethylcarbonyl)-A/- 

(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (CDCi 3 ) 9.6 (br s, 1), 8.4 (d, 1), 7.3 (dd, 2). 7.0 (t, 3), 6.8 
(d, 1 ), 4.7 (m, 3), 4.3 (s, 2), 3.8 (s, 3), 3.6 (m, 4), 3.5 (m, 2). 3.1 (m, 4), 2.7 (dd, 1 ). 2.2 
(d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; 

(fra/7s)-1-((4-chloro-2-((A/-(2-methoxycarbonylethyl)carbonyl-A/- 

(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.6 (br s, 1), 8.4 (d, 1), 7.3 (dd, 2), 7.0 (t, 3). 6.8 
(d, 1), 4.7 (m, 3), 4.3 (s, 3). 3.8 (s, 3), 3.6 (q, 2), 3.2 (s, 3), 3.1 (s, 2). 2.7 (m, 5), 2.2 (d, 
1). 1.3 (m, 3), 0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-((A/-(3-methylbenzyl)aminocarbonyl-A/- 

(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.6 (br s. 1 ), 8.4 (d, 1 ), 7.3 (dd, 2), 7.2 (t, 1 ), 7.0 
(m, 6). 6.8 (d, 1), 5.4 (t, 1), 4.6 (m, 3), 4.4 (d, 2), 4.3 (s, 2), 3.8 (m, 1), 3.5 (q, 2), 3.1 (m, 
5), 2.6 (m, 1), 2.3 (s, 3), 2.2 (d, 1), 1.3 (m. 3), 0.9 (m, 3) ppm; 
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(frans)-1-((4-chloro-2-((/\/-(3-trifluoromethyl-4-fluorophenyl)carbonyl-A/- 
(methyl)glycinamido)phenox^')fnethyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.8 (br s, 1), 8.4 (d, 1), 8.1 (br s, 1), 7.6 (m, 2), 
7.3 (dd, 2), 7.0 (m, 4), 6.8 (d, 1), 4.7 (m, 3), 4.3 (t, 2), 3.7 (m. 1), 3.6 (q, 2), 3.2 (s, 3), 
3.1 (m, 2), 2.7 (m, 1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; 

(trans)-! -((4-chloro-2-((A/'-(4-methylben2yl)aminocarbonyl-A/- 

(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.6 (br s, 1), 8.4 (d, 1), 7.3 (m, 2), 7.2 (d, 2), 7.1 
(d, 2), 7.0 (m, 3), 6.8 (d, 1), 5.4 (t. 1), 4.7 (m. 3),4.4 (d, 2), 4.2 (d, 2), 3.8 (m, 1), 3.6 (q, 
2), 3.1 (m, 5), 2.7 (m, 1 ), 2.3 (s, 3), 2.2 (d, 1 ), 1 .3 (m. 3), 0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-((W'-(3-chlorophenyl)carbonyl-A/- 

(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.9 (br s, 1), 8.4 (d, 1), 7.5 (s, 1), 7.3 (m, 5), 7.0 
(t, 3), 6.8 (d, 1), 4.7 (m, 3), 4.4 (brs. 2), 4.1 (m, 1), 3.6 (m, 1), 3.5 (q, 2). 3.2 (m, 3), 3.0 
(m, 1), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-((A/'-(4-fluorobenzyl)aminocarbonyl-W- 

(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.7 (br s, 1), 8.4 (s, 1), 7.3 (m, 4), 7.0 (m, 5), 6.8 
(d, 1), 5.5 (t, 1), 4.7 (m, 2), 4.4 (d, 2), 4.2 (m, 2). 3.6 (m. 1), 3.5 (q, 2), 3.1 (m. 5), 2.7 (m, 
1). 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; 

(ira/7s)-1-((4-chloro-2-(A/'-(methoxymethylcarbonyl)glycinamido)phenoxy)methyl)-carbonyl-2.5- 
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 10.1 (brs, 1), 8.4 (d, 1), 7.3 (t, 3), 
7.0 (t. 3), 6.8 (d, 1 ), 4.7 (m, 3), 4.2 (d, 2), 4.0 (s, 2), 3.6 (m, 1 ), 3.5 (q, 2), 3.4 (s, 3), 3.1 
(m, 2), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 3). 0.9 (m, 3) ppm; 

(trans)-! -((4-chloro-2-(A/-(ethoxycarbonylaminocarbonyl)- 

giycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR 
(CDCI 3 ) 9.9 (br s, 1), 8.4 (m. 2), 7.3 (m, 3), 7.0 (m, 3), 6.8 (d, 1), 4.7 (m, 3), 4.4 (m, 6), 
3.6 (m, 1), 3.5 (q, 2), 3.1 (m, 2), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 6), 0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-(A/-(2-iodophenylcarbonyl)glycinamido)phenoxy)methyl)carbonyl-2,5- 

dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 10.4 (br s, 1), 8.4 (d, 1), 7.9 (d, 1), 
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7.5 (d, 1), 7.4 (t, 1). 7.3 (m, 2), 7.1 (t, 1), 7.0 (t, 3), 6.8 (m, 2), 4.7 (m. 3), 4.4 (d. 2), 3.6 
(m, 1), 3.5 (q, 2), 3.1 (m, 2), 2.7 (dd, 1). 2.2 (d, 1), 1.3 (m, 3), 0.9 (m. 3) ppm; 

((rans)-1-((4-chloro-2-(A/-(2,3-difluorophenylcarbonyl)glycinamido)phenoxy)-methyl)carbonyl- 
2,5-dimethyl-4-(4-fluoroben2yl)piperazine; NMR (CDCI 3 ) 10.3 (brs, 1), 8.4 (d, 1), 7.8 (t, 
1), 7.5 (quin, 1), 7.3 (m. 3), 7.2 (m, 1), 7.0 (t, 3), 6.8 (d, 1), 4.7 (m, 3). 4.4 (d, 2). 3.6 (m, 
1), 3.5 (q, 2), 3.1 (m, 2). 2.7 (dd, 1). 2.2 (d, 1), 1.3 (m, 3). 0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-(A/4(4-phenoxyphenyl)aminocarbonyl)glycinamido)phenoxy)- 

methyl)carbonyl-2.5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.9 (br s, 1), 
8.3 (brs. 1), 7.3 (m, 6), 7.0 (t, 6), 6.8 (m, 3), 6.5 (m, 1), 4.7 (m, 3), 4.4 (m, 2), 3.6 (m, 1), 
3.5 (q, 2), 3.1 (m, 2), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-(/V-(2,4-diflurophenylcarbonyl)glycinamido)phenoxy)methyl)-carbonyl-2.5- 
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 10.3 (br s, 1), 8.4 (d, 1), 8.1 (q, 1), 
7.5 (m. 1), 7.3 (m, 2), 7.0 (t, 3), 6.8 (m, 3), 4.7 (m, 3), 4.4 (d, 2), 3.6 (m, 1), 3.5 (q, 2), 
3.1 (m, 2), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-((2-iodophenylcarbonyl)aminomethyl)phenoxy)methyl)carbonyl-2,5- 

dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 8.0 (m. 1), 7.8 (d, 1), 7.3 (m, 5), 7.2 
(dd, 1), 7.0 (m, 3). 6.8 (d, 1), 4.8 (m. 3), 4.6 (d, 2), 4.4 (m, 0.5), 3.9 (m, 0.5), 3.5 (q, 2), 
3.1 (m, 2), 2.6 (m, 1), 2.2 (m, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; 

(?rans)-1-((4-chloro-2-((ethoxycarbonylmethylcarbonyl)aminomethyl)phenoxy)-methyl)carbonyl- 
2,5-dimethyl-4-(4-fluorobenzyi)piperazine; NMR (CDCI 3 ) 8.4 (br s, 1). 7.3 (m, 3), 7.2 (dd, 
1). 7.0 (m, 2), 6.8 (d, 1), 4.8 (m, 3), 4.5 (d, 2), 4.2 (m. 3), 3.6 (m, 1), 3.5 (q. 2), 3.3 (s. 2), 
3.1 (m, 1), 2.6 (m, 1), 2.2 (d, 1), 1.3 (m, 6), 0.9 (m, 3) ppm; 

(/rans)-1-((4-chloro-2-(A/'-(3-chloropropyl)ureidomethyl)phenoxy)methyl)carbonyl-2,5-dimethyl- 
4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 3), 7.2 (dd, 1). 7.0 (m, 2), 6.8 (d, 1), 

4.8 (m, 4), 4.4 (d, 2), 4.2 (m, 1), 3.6 (m, 5), 3.3 (m, 3), 3.1 (m, 1), 2.6 (m, 1), 2.2 (d, 1), 

1 .9 (quin, 2), 1 .3 (m, 3), 0.9 (m, 3) ppm; 
(trans)-1-((4-chloro-2-(A/-(2-fluoro-6-trifluoromethylphenyl)ureidomethyl)phenoxy)- 

methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 8.2 (m, 1), 7.3 
(m, 6), 7.2 (dd, 1), 7.0 (t, 2), 6.8 (d, 1), 4.8 (m. 3), 4.4 (d, 2), 3.8 (m, 1), 3.5 (q, 2). 3.2 
(m, 1), 3.1 (m, 1), 2.6 (m, 1), 2.2 (m, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; 
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(frafls)-1-((4-chloro-2-((3-fluoropheny0^ 

dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 8.6 (m, 1), 7.8 (t, 2), 7.3 (m, 4), 7.2 
(dd, 1), 7.1 (dt, 1), 7.0 (t, 2), 6.8 (d, 1), 4.8 (m, 3), 4.6 (d, 2), 3.8 (m, 1), 3.5 (q, 2), 3.1 
(m, 2), 2.6 (m. 1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; 
5 (frans)-1-((4-chloro^ 

dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 3), 7.2 (dd, 1), 7.0 (t, 2), 6.9 
(m, 1), 6.8 (d, 1), 5.1 (m, 1), 4.8 (m, 3), 4.4 (d, 2), 4.1 (q, 2), 3.6 (m, 2), 3.4 (m, 3), 3.2 
(m, 1), 3.1 (m, 2), 2.7 (m, 1), 2.5 (t, 2), 2.2 (d, 1), 1.3 (m, 6), 0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-((2,5-di(trifl^^ 
10 phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fiuorobenzyl)piperazine; NMR (CDCi 3 ) 8.9 

(m, 1), 7.8 (m, 2), 7.2 (s, 1), 7.3 (m, 3), 7.2 (dd, 1), 7.0 (t, 2). 6.8 (d, 1), 4.8 (m, 3), 4.6 
(d t 2), 4.4 (m, 0.5), 3.9 (m, 0.5), 3.5 (q, 2), 3.1 (m, 2), 2.6 (m, 1), 2.2 (m, 1), 1.3 (m, 3), 
0.9 (m, 3) ppm; and 

(frans)-1 -((4-chloro-2-(^ 
15 dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 8), 7.0 (m, 3), 6.8 (d, 1), 4.9 

(s, 1), 4.6 (d, 2), 4.4 (m, 2), 3.8 (m, 1), 3.5 (q, 2), 3.2 (m, 1), 3.0 (m, 1), 2.7 (m, 2), 2.2 
(m, 1 ), 2.0 (m, 1 ), 1 .3 (m, 5), 0.9 (m, 3) ppm. 

C. In a similar manner, the following compounds of formula (lb) were made: 
1-(2-(4-chlorophenyl)ethenyl)carbonyl-4-(4-f1uorobenzyl)piperazine; 
20 1-(2-(4-chlorophenyl)ethyl)carbonyl-4-(4-fluorobenzyl)piperazine; 

1-(1-(Nbutoxycarbonyl)amino-2-(4-chlorophenyl)ethyi)carbonyl-4-(benzyl)piperazine; 
1-(3-(Nbutoxycarbonyl)amino-2-(4-chlorophenyl)propyl)carbonyl-4-(4-fluorobenzyl)piperazine; 

NMR (CDCI 3 ) 7.2 (m, 8), 4.8 (m, 1), 3.6-3.3 (m, 8), 2.6 (m, 2), 2.3 (m, 3), 2.1 (m, 1), 1.4 

(s, 9) ppm; 

25 1-(2-(3,4,5-trimethoxyphenyl)ethenyl)carbonyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.6 

(d, 1), 7.3 (m, 4), 6.7 (m, 3), 3.9-3.6 (m, 13), 3.5 (s, 2), 2.5 (m, 4) ppm; 
1-(1-(3,4-dimethoxyphenyl)-2-(4-chloro 

1-(2-(3,4,5-trimethoxyphenyl)ethyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-(((acetyl)amino)(4-chlorophenyl)methyl)carbonyl-4-(4-fluorobenzyl)piperazine, hydrochloride 
30 salt. 
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D. In a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 

made. 

EXAMPLE 2 

5 Compounds of Formula (la) 

A. To a solution of (2/?,5S)-1-(chloro)acetyl-4-(4-f]uorobenzyl)-2,5-dimethyl- 
piperazine (0.29 g, 1 mmol) in anhydrous DMF (5 mL) was added 4-hydroxy-3- 
methoxyphenylacetonitrile (0.20 g, 1.2 mmol) and potassium carbonate (0.28 g, 2 mmol, 
powdered). The resultant mixture was stirred at 50°C. After 15 hours analysis by analytical 
10 HPLC (HPLC on a C18 Vydac column with 20-70% acetonitrile in water gradient with 0.1% 
trifluoroacetic acid) showed complete consumption of starting material had occurred. The 
mixture was poured into water and extracted with three portions of ethyl acetate. The 
combined organic extracts were washed sequentially with 0.5 N aqueous KOH solution, water, 
then brine. It was then dried over MgS0 4 , filtered and concentrated in vacuo to afford a yellow 
15 oil. This was dissolved in ethyl acetate and treated with a solution of HCI in anhydrous ether. 
Filtration of the resultant solid afforded 0.38 g (85% yield) of (2R,5S)-1-((4-(cyano)methyl-2- 
methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)-2,5-dimethylpiperazine, hydrochloric acid 
salt as a white solid: NMR (DMSO-d 6 ) 1 1 .5 (br s, 1 ), 7.6 (m, 4), 6.9 (m, 3), 4.8 (br s, 2), 4.4 (br 
s. 3), 4.0 (m, 1), 3.9 (s, 2), 3.8 (s, 3), 3.6 (m, 1), 3.3 (m, 2), 3.2-2.9 (m, 3) ppm. 
20 B. In a similar manner, other compounds of formula (la) were made: 

(frans)-1-((4-fluoro-3-chlorophenoxy)me 

NMR (DMSO-d 6 ) 10.4 (br d, 1 ), 7.7 (m, 2), 7.2 (m, 4), 6.9 (br s, 1 ), 5.0 (m, 1 ), 4.8 (m, 2), 
4.3 (m, 3), 3.7 (m, 2), 3.3 (m, 2), 2.9 (m, 1), 1.4-1.2 (m, 6) ppm; 
1-((2-acetylaminophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 10.6 
25 (br s, 1 ), 9.4 (s, 1 ), 8.0 (d, 1 ), 7.8 (br s, 2), 7.2 (t, 2), 6.9 (m, 3), 5.0 (m, 3), 4.3 (m, 3), 

3.8 (q, 1), 3.6 (brs, 1), 3.4 (m, 1), 2.8 (m, 1), 2.1 (s, 3), 1.3 (dd, 3), 1.2 (d, 3) ppm; 
1-((3 l 4,5-trimethoxyphenoxy)methyl)carbonyl-2-(methoxycarbonyl)methyl- 
4-(4-fluorobenzyl)piperazine; 

1-((3 l 4,5-trimethoxyphenoxy)methyl)carbonyl-2-(ethoxycarbonyl)-4-(4-fluorobenzy0 
30 (c/s)-1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-2 t 6-dimethyl-4-(4-fluorobenzyl)pi 
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NMR (CDCI3) 7.3 (m, 2), 7.0 (t, 2), 6.2 (s, 2), 4.7-4.2 (m, 4), 3.8 (m, 9), 3.5 (s, 2). 2.6 (d. 

2), 2.2 (dd, 2), 1.3 (m, 6) ppm; 
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; NMR 

(CDCI3) 7.3 (m, 2), 7.0 (t, 2), 6.2 (s. 2), 4.6 (s, 3), 4.4 (m. 1), 4.1 (m, 1), 3.8 (s, 6), 3.85 

(s, 3). 3.5 (m, 2), 2.8 (d, 1), 2.6 (d, 1), 2.1 (m, 2), 1.3 (m, 3) ppm; 
1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; NMR 

(CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6 (s, 2), 4.4 (m, 1), 4.1 (m, 1), 3.7 (m. 1), 3.4 

(m, 2), 2.8 (m, 1 ), 2.6 (d, 1 ), 2.0 (m, 2), 1 .3 (m, 3) ppm; 
1-((4-chlorophenoxy)methyl)carbonyl-3-methyl-4-(4-fluorobenzyl)piperazine; NMR 

(CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6 (s, 2), 4.0 (m, 2), 3.7 (m, 1), 3.4-2.9 (m, 3). 

2.7 (m, 1), 2.5 (m, 1). 2.1 (m, 1), 1.1 (m, 3) ppm; 
(2S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fiuorobenzyl)piperazine; 
(2R)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 

NMR (CDCI3) 7.3 (m, 4). 7.0 (t, 2), 6.9 (d, 2), 4.6 (s, 2), 4.4 (m, 1), 4.1 (m. 1), 3.7 (m, 1), 

3.4 (m, 2), 2.8 (m. 1), 2.6 (d, 1), 2.0 (m, 2), 1.3 (m, 3) ppm; 
4-((4-chlorophenoxy)methyl)carbonyl-3-(((4-chlorophenyl)amino)carbonyl)methyl- 

1-(benzyl)piperazin-2-one; 

1-((phenoxy)methyl)carbonyl-2-ethyl-4-(4-fluorobenzyl)piperazine; 
1-((4-chlorophenoxy)methyl)carbonyl-2-hydroxymethyl-4-(4-fluorobenzyl)piperazine; 

NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.7-4.5 (m, 3). 4.2-3.3 (m, 5), 3.2-2.7 (m, 

2), 2.3-2.0 (m, 4) ppm; 
1-(1-(4-chlorophenoxy)-1-methylethyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 
(2S,5f?)-1-((4-chloro-3,5-dimethoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 2), 7.0 (t, 2), 6.2 (s, 2), 4.6 (m, 34), 4.2 

(m. 1 ), 3.8 (m. 6), 3.5 (m, 3), 3.0 (m, 1 ), 2.7 (dd, 1 ), 2.2 (d, 1 ), 1 .3 (m. 4), 0.9 (m, 3) 

ppm; 

(2f?,5S)-1-((4-chloro-3,5-dimethoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 2), 7.0 (t. 2), 6.2 (s, 2), 4.6 (m, 3), 4.2 (m, 
1), 3.8 (m, 6), 3.5 (m, 3). 3.0 (m, 1), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; 
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(frans)-1-((4-chloro-3,5-dimethoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 2), 7.0 (t, 2), 6.3 (s, 2), 4.7 (m, 2), 4.2 (m, 
1), 3.8 (s, 6), 3.5 (m, 4), 3.0 (m, 1), 2.7 (dd, 1), 2.2 (d. 1), 1.3 (m, 3). 0.9 (m, 3) ppm; 

(2S,5f?)-1-((4-bromo-3,5-dimethoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-{4- 

fluorobenzyl)piperazine, hydrochloride salt; NMR (DMSO-d 6 ) 10.7 (d, 1), 7.8 (m, 2), 7.3 
(m, 2), 6.3 (s, 2), 4.9 (m, 2), 4.3 (m, 2), 4.0-2.8 (m, 12), 1.4-1.2 (m, 6) ppm; 

(2S,5R)-1-((4-nitro-3-formylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 10.4 (s, 1), 8.2 (d, 1), 7.3 (m. 4), 7.0 (t, 2), 4.8 (m, 
3), 4.2-2.3 (m, 7), 1.3 (m 3). 1.0 (m, 3) ppm; 

(frans)-1-((4-chloro-2-(aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.2 (br s, 1), 8.2 (s. 1), 7.4 (m, 3), 7.0 (t, 2), 6.8 
(d, 1 ), 5.9 (s, 1 ), 5.0-4.0 (m, 3), 3.8-3.0 (m, 5), 2.8 (d, 1 ). 2.3 (d, 1 ), 1 .3 (m, 3), 1 .0 (br s, 
3) ppm; 

(2R,5S)-1-((4-chloro-2-(aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.2 (br s, 1), 8.2 (s, 1), 7.4 (m, 4), 7.0 (t, 2), 6.8 
(d, 1 ), 5.8 (s, 1 ), 4.7 (m, 2), 3.7-3.1 (m, 5), 2.8 (d, 1 ), 2.3 (d, 1 ), 1 .3 (d, 3), 1 .0 (br s, 3) 
ppm; 

(2f?,5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-((amino)carbonyloxy)methyl-4-(4- 
fluorobenzyl)piperazine; 

(trans)-1-((4-chloro-3-nitrophenoxy)methyl)carbonyl-2.5-dimethyl-4-(4- 

fiuorobenzyl)piperazine, hydrochloride salt; NMR (DMSO-d 6 ) 11 (br d, 1), 7.9 (br s, 1). 
7.6 (m, 2), 7.3 (m, 4), 5.2 (d, 1), 5.0 (m, 2), 4.3 (m, 4), 4.0 (nr. 1), 3.6 (m, 2), 1.3 (m. 6) 

ppm; 

(frans)-1-((4-chloro-2-(hydroxymethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyOpiperazine, hydrochloride salt; NMR (DMSO-d 6 ) 10.9 (br d, 1), 7.9 (br s. 2), 
7.6 (m, 1), 7.3 (m, 4), 5.0 (m, 2), 4.5 (s, 2), 4.3 (m. 2), 3.7-3.3 (m, 6), 1.3 (m, 6) ppm; 

(<rans)-1-((4-chloro-2-aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine, dihydrochloride salt; NMR (DMSO-d 6 ) 7.7 (br s, 3), 7.3 (m, 5), 
5.2 (d. 1), 5.0 (m, 2), 4.7-4.2 (m, 4), 3.9-3.4 (m, 3), 1.3 (m, 6) ppm; 

((rans)-1-((2-(aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
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fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.1 (br s, 1), 8.2 (d, 1), 7.4 (dd, 1), 7.3 (br s, 2), 

7.1 (t, 1), 7.0 (m, 2), 6.9 (d, 1), 5.8 (br s, 1), 4.7 (m, 2), 4.2 (m, 1), 3.7-3.4 (m, 3), 3.0 (br 
s, 1 ) f 2.7 (br s, 1 ), 2.3 (d, 1 ), 1 .3 (m, 3), 1 .0 (m, 3) ppm; 

(trans)- 1-((4-chloro-2-amino-5-nitrophen^ 
5 fluorobenzyl)piperazine, dihydrochloride salt; NMR (CDCI 3 ) 10.9 (br d, 1), 7.8 (m, 2), 7.5 

(dd, 1), 7.3 (m, 2), 6.8 (s, 1), 5.0 (m, 3), 4.3-3.2 (m ( 7), 1.4-1.2 (m, 6) ppm; 

(frans)-1-((4-methyl-2-formylphenoxy)methyl)c^rbonyl-2 f 5-dimethyl-4-(4- 

fluorobenzyl)piperazine, hydrochloride salt; NMR (DMSO-d 6 ) 10.9 (br d, 1), 10.4 (s, 1), 
7.9 (s, 2), 7.5 (m, 2), 7.3 (m, 2), 7.0 (d, 1), 5.2 (m, 1), 5.0 (m, 2), 4.6 (m, 1), 4.3 (m, 3), 
10 3.6 (m, 2), 2.8 (m, 1), 2.5 (s, 3), 1.4-1.1 (m, 6) ppm; 

(frans)-1-((4-chloro-2-formylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 10.9 (br d t 1), 10.4 (s, 1), 7.8 (s, 1), 7.5 (dd, 1), 
7.3 (dd, 2), 7.0 (m, 3), 4.8 (m, 3), 4.1 (m, 1), 3.5 (m, 3), 3.0 (brs, 1), 2.7 (dd, 1), 2.5 (d, 

1) , 1.3 (m, 3), 0.9 (m, 3) ppm; 

15 (frans)-1-((2-methylphenoxy)methyl)carbonyl-2,5-dimethyi-4-(4- 

fluorobenzyl)piperazine hydrochloride salt; NMR (DMSO-d 6 ) 11.0 (d,1), 7.8 (t, 2), 7.3 (t, 

2) , 7.1 (m, 2), 6.8 (m, 2), 4.9-3.3 (m t 9), 2.8 (t, 1), 2.2 (s, 3), 1.4-1.1 (m, 6) ppm; 
(frans)-1-((2-(hydroxymethyl)phenoxy)methyl)carbonyl-2,5-dimethy!-4-(4- 

fluorobenzyl)piperazine, hydrochloride salt; NMR (DMSO-d 6 ) 11.0 (d, 1), 7.8 (t, 2). 7.3 
20 (m, 3), 7.1 (t, 1), 6.9 (m, 2), 5.0-3.2 (m, 11), 2.8 (t, 1), 1.4-1.1 (m, 6) ppm; 

(frans)-1-((3-chloro-5-methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine, hydrochloride salt; NMR (DMSO-d 6 ) 10.8 (d, 1), 7.8 (m, 2), 7,3 

(t, 2), 6.6 (s, 2), 6.5 (br s, 1 ), 5.0-3.2 (m, 1 2), 2.8 (m, 1 ), 1 .4-1 .2 (m, 6) ppm; 
(frans)-1-((2-methoxy-5-nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
25 fluorobenzyl)piperazine, hydrochloride salt; NMR (DMSO-d 6 ) 11.1 (d, 1), 7.9 (m, 2), 7.7 

(br s, 1 ), 7.2 (m, 4), 5.2-3.3 (m. 1 2), 2.8 (t, 1 ), 1 .4-1 .2 (m, 6) ppm; 
1-((phenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 11 (brd, 

1), 7.7 (m, 2), 7.3 (m, 4), 6.9 (m, 3), 4.9 (m, 3), 4.3 (m, 3), 4.0-2.8 (m, 5), 1.4 (d, 1.5), 

1.2 (d, 1.5) ppm; 

30 (<rans)-1-((4-chlorophenylamino)m 

NMR (DMSO-d 6 ).7.4 (dd, 2), 7.1 (m, 4), 6.6 (d, 2), 5.8 (t, 1), 4.5 (br s, 0.5), 4.0 (br m, 
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1.5), 3.8 (brm, 1), 3.8-3.3 (m, 3), 3.0 (m, 2), 2.6 (m. 1), 2.2 (d, 1), 1.1 (brd. 3), 0.9 (brd, 
3) ppm; 

(//•a/is)-1-((4-chloro-3-nitrophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 

NMR (DMSO-d 6 ) 11 (brd, 1), 7.7 (m, 4), 7.3 (m. 3), 5.0 (q, 2). 4.7 (m, 0.5). 4.4 (m, 2.5), 

3.8 (m, 0.5), 3.6-2.9 (m, 6), 1.4 (d, 1.5), 1.3 (d, 1.5) ppm; 
(frans)-1-((4-chloro-2-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 10.8 (brd, 1), 7.9-6.8 (m, 7), 5.1-2.8 (m, 10), 

2.2 (s, 3), 1.3 (m, 6) ppm; 
(frans)-1-((4-chloro-2-(diethylamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 2), 7.0 (t, 2), 6.8 (m, 3), 4.8 (br s, 3). 4.1 

(br s, 1 ), 3.5 (q, 3), 3.2 (q, 4), 3.0 (br s. 1 ), 2.7 (dd, 1 ), 2.2 (d. 1 ), 1 .3 (br s, 3), 1 (m, 9) 

ppm; 

(frans)-1-((4-chloro-2-hydroxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fiuorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 2), 7.0-6.7 (m. 5), 4.9 (m, 0.5), 4.6 (br s, 

2) , 4.2 (m. 0.5). 3.6-3.2 (m, 3). 3.0 (br d, 1 ). 2.7 (br d, 1 ), 2.2 (d. 2), 1 .3 (m. 3), 0.9 (m, 3) 
ppm; 

1-((4-chloro-2-(hydroxymethyl)phenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 
NMR (DMSO-d 6 ) 10.8 (d. 1). 7.7 (m, 2), 7.3 (m, 4), 6.9 (d, 1). 5.0-4.3 (m, 6). 3.9-2.9 (m, 
7), 1.4 (d, 1.5), 1.2 (d, 1.5) ppm; 

(2f?,5S)-1-((4-chloro-3-(hydroxymethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0-6.7 (m, 3). 4.7 (m, 4), 4.1 (m. 1), 
3.5 (m. 2.5), 3.2 (m, 0.5), 3.0 (s, 1). 2.7 (dd, 1), 2.2 (d, 1). 2.1 (m, 1), 1.2 (m, 3), 0.9 (m, 

3) ppm; 

(frans)-1-((4-chloro-2-(ureidomethyl)phenoxy)methyl)carbonyl-2.5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 7.4 (m, 2), 7.1 (m, 4), 6.9 (d, 1), 6.4 (t, 1 ), 5.6 
(s, 2), 5.0-4.0 (m, 4), 3.5 (m, 2), 3.3 (d, 2), 3.0 (m, 2), 2.2 (m. 2), 1.2 (br d , 3), 0.9 (br d, 
3) ppm; 

1-((4-chioro-2-aminophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; NMR 

(DMSO-d 6 ) 1 1 .2 (br d, 1 ), 7.7 (m. 2), 7.3 (t, 2), 6.9 (m, 3). 5.0-4.2 (m, 5). 3.9 (m. 1 ), 3.6 
(m. 1 ), 3.4 (m, 1 ), 3.0 (m, 3), 1 .4 (d, 1 .5), 1 .3 (d, 1 .5) ppm; 
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1 -((4-chloro-3-aminophenoxy)methyl)carbonyl-2-methyl-4-(4-fludrobenzyl)piperazine; NMR 

(DMSO-d 6 ) 11.2 (brd. 1), 7.8 (br s. 2), 7.3 (t, 2), 7.0 (d, 1 ), 6.4 (s, 1 ), 6.2 (d, 1 ), 4.8-4.2 
(m, 5). 4.0 (m, 1), 3.6 (m. 1), 3.4 (d, 1), 3.2-2.9 (m, 4), 1.3 (m, 3) ppm; 

(2S)-1-((4-chioro-2-(ureido)phenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 
5 NMR (CDCI 3 ) 9.0 (s, 1), 8.2 (s, 1), 7.3 (t, 1), 7.0 (t, 3), 6.8 (q, 3), 5.0 (s, 2), 4.6 (dt, 2), 

4.4 (d. 0.5), 3.7 (brs, 0.5), 3.4 (m, 2.5), 3.0 (t, 0.5), 2.8 (m, 1), 2.6 (d, 1), 2.1 (m, 3), 1.4 
(d, 1.5), 1.3 (d, 1.5) ppm; 

(2R)-1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 
NMR (CDCI 3 ) 9.0 (s, 1), 8.2 (s, 1), 7.3 (t, 1), 7.0 (t, 3), 6.8 (q, 3), 5.0 (s, 2), 4.6 (dt, 2), 
10 4.4 (d, 0.5), 3.7 (br s, 0.5), 3.4 (m, 2.5), 3.0 (t, 0.5), 2.8 (m, 1 ). 2.6 (d, 1), 2.1 (m, 3), 1.4 

(d, 1.5), 1.3 (d, 1.5) ppm; 

(frans)-1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 10.8 (br s, 1), 8.2 (br s, 2), 7.8 (br s, 2), 7.7 
(brs, 1), 7.3 (m, 2), 6.8 (brs , 2), 5.2-4.3 (m, 5), 3.9-3.1 (m, 5). 2.8 (t, 1), 1.5-1.1 (m, 6) 
15 ppm; 

(2R,5S)-1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyOpiperazine; NMR (CDCI 3 ) 9.0 (s, 1), 8.3 (s, 1), 7.3 (t, 1), 7.0 (t, 3), 6.8 (m, 
3), 5.0 (s, 2), 4.6 (m, 2), 4.2 (d, 0.5), 3.7- 3.4 (m. 2.5). 3.2 (m, 2), 2.7 (d, 1), 2.5(m, 1), 
2.2 (d, 1 ), 1 .3 (br d, 3). 1 .0 (br d, 3) ppm; 
20 (frans)-1-((4-bromo-2-formylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 10.4 (s, 1), 8.0 (s, 1), 7.6 (dd, 1), 7.3 (m, 2), 7.0 
(m, 3), 4.8 (m. 3), 4.1 (brd, 1). 3.5 (m, 3). 3.0 (m, 1), 2.7 (dd, 1), 2.3 (d, 1), 1.3 (m, 3), 
0.9 (m, 3) ppm; 

1-((4-chioro-2-methoxycarbonyiphenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 
25 NMR <DMSO-d 6 ) 1 1 .0 (br d, 1 ), 7.7 (m, 3), 7.6 (dd, 1 ). 7.3 (t, 2), 7.0 (d, 1 ), 5.0 (dq, 2), 

4.7 (m, 1), 4.4 (m, 3), 3.8 (m, 4), 3.4 (m, 2), 3.0 (m, 2), 1.4 (d, 1.5 ), 1.2 (d, 1.5) ppm; 
(trans)-1-((4-chloro-2-methoxycarbonylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.9 (br s, 2), 7.8 (s, 1), 7.4 (m, 1), 7.1 (t, 2), 7.0 
(d, 1), 4.8 (m, 3), 4.4 (m, 2), 3.9 (m, 4), 3.5 (m, 2), 2.8 (m, 2), 1.6 (m, 3), 1.3 (m, 3) ppm; 
30 1-((4-chloro-2-aminocarbonylphenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 

NMR (CDCI 3 ) 9.6 (br s, 1), 8.0 (s. 1), 7.6 (dd, 1), 7.4 (dd. 2), 7.2 (t. 2). 6.9 (d, 1). 5.0 (m, 



WO 98/56771 



PCT/EP98/03S03 



-125- 

3), 4.4 (m. 2), 4.0 (m, 1), 3.8 (m, 2), 3.6 (m, 1), 3.1 (m, 1), 2.9 (m, 1), 1.6 (d, 1.5), 1.4 (d, 
1.5) ppm; 

1-((4-chloro-2-(aminocarbonyl)phenylamino)methyl)carbonyl-2-methyl-4-(4- 

fluorobenzyi)piperazine; NMR (DMSO-d 6 ) 1 1 .2 (br s, 1 ), 7.9 (br s, 1 ), 7.7 (m, 3), 7.2 (m, 
2), 6.6 (d, 1 ). 4.8 (br s, 1 ), 4.4-3.9 (m, 6), 3.4 (d, 1 ), 3.0 (m, 3), 1 .4 (m, 3) ppm; 

(2/?)-1-((4-chloro-2-aminocarbonylphenoxy)methyl)carbonyl-2-methyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.1 (s, 1), 8.2 (s, 1), 7.4 (dd, 1), 7.3 (m. 3), 7.0 (t, 

2) ,6.8(d, 1), 5.8 (brs, 1), 4.8 (m, 3). 3.5 (m, 3). 2.9 (d, 1), 2.7 (d, 1). 2.2 (m, 2). 1.4 (d, 
1.5), 1.3 (d, 1.5) ppm; 

1-((4-chloro-2-formylphenoxy)methyi)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; NMR 

(DMSO-d 6 ) 11.0 (br d, 1), 10.4 (s. 1). 7.6 (m, 4), 7.3 (t, 2), 7.2 (d, 1), 5.2 (m, 2). 4.7 (m, 
1), 4.3 (m, 3), 3.9 (m, 1), 3.6 (m, 1), 3.1 (m, 3), 1.5 (d, 1.5), 1.3 (d, 1.5) ppm; 

(2f?,5S)-1-((4-chloro-2-formylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyOpiperazine; NMR (CDCI 3 ) 10.5 (s, 1), 7.8 (s, 1), 7.5 (d, 1), 7.3 (m, 2), 7.0 (t, 

3) ,4.8(m, 3). 4.1 (m, 1), 3.5 (m, 3), 3.1 (brs, 1), 2.7 (dd, 1), 2.3 (dd, 1), 1.3 (m, 3), 0.9 
(m, 3) ppm; 

(2R)-1-((4-chloro-2-formylphenoxy)methyl)carbonyl-2-methyl-4-(4-fjuorobenzyl)piperazine; NMR 
(CDCI 3 ) 10.4 (s, 1), 7.8 (s, 1), 7.5 (d, 1), 7.3 (m, 2), 7.0 (t, 3), 4.8 (brs, 2), 4.7 (m, 1). 4.2 
(m, 1), 3.4 (m, 3), 3.1 (m, 1), 2.8 (brd, 1), 2.6 (brd, 1), 2.1 (m, 1), 2.0 (dd, 1), 1.3 (m, 3) 
ppm; 

(fra/7S)-1-((4-chloro-2-cyanophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
NMR (CDCI3) 7.5 (dd, 1), 7.3 (m, 2), 7.0 (m, 4). 4.8 (m, 3). 4.1 (m, 1), 3.5 (m, 3), 3.0 (m, 
1 ), 2.7 (m, 1 ), 2.2 (m, 1 ), 1 .3 (m, 3), 0.8 (m, 3) ppm; 

(^ans)-1-((4-chloro-2-acetylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
NMR (DMSO-d 6 ) 10.8 (brd. 1), 7.8 (s, 2), 7.5 (m, 2). 7.3 (m, 3). 7.2 (m, 1), 5.3 (m, 1), 
5.0 (s, 2), 4.3 (m. 3), 4.0 (m, 1 ), 3.8-3.3 (m, 2), 2.8 (m, 1 ), 2.6 (s, 3), 1 .4 (dd, 3), 1 .3 (m, 
3) ppm; 

1-((2-(acetylamino)phenoxy)methyi)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; NMR 

(DMSO-d 6 ) 11.0 (br s, 1), 9.4 (s, 1), 8.0 (d, 1), 7.6 (d. 2), 7.3 (t. 2), 7.0 (m, 3), 4.9 (q. 2), 
4.7 (m. 1), 4.3 (m, 3), 3.9 (m, 1), 3.6-2.8 (m, 4), 2.1 (s, 3). 1.4 (d, 1.5), 1.3 (d, 1.5) ppm; 
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(trans )-1-((3-cyanophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR 
(DMSO-d 6 ) 1 1 .0 (brd, 1), 7.9 (s, 2), 7.5-7.3 (m, 6), 5.2 (d, 1), 4.9 (m, 2). 4.3 (m, 3). 3.6 
(m, 2), 3.2 (m, 1), 2.8 (m, 1), 1.5-1.2 (m, 6) ppm; 

(2R,5S)-1-((3-hydroxy-5-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 )10.5 (br d, 1), 9.3 (s, 1), 7.8 (s, 2), 7.2 (m, 2), 
6.2 (s, 2), 6.1 (s, 1). 4.7 (m, 4), 4.3 (m, 3), 3.8 (m, 1), 3.6 (m, 1), 2.8 (m, 1). 2.2 (s. 3), 
1.4 (m, 3), 1.2 (m, 3) ppm; 

((rans)-1-((4-methyl-2-aminophenoxy)methyl)carbonyi-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 11.0 (br m, 1), 7.8 (s, 2), 7.2 (m, 5), 5.3 (m. 
1), 5.0 (m, 2), 4.3 (m, 3). 4.0 (m, 1), 3.5 (m, 2). 2.8 (m, 1), 2.2 (s, 3), 1.3 (m, 6) ppm; 

(/rans)-1-((3-formylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR 

(DMSO-d 6 ) 1 1 .0 (brd, 1), 10.0 (s, 1), 7.9 (s, 2), 7.5 (m, 2), 7.3 (m, 3), 6.9 (m, 1), 5.2 (m, 
1), 4.9 (m, 2), 4.3 (m, 3), 4.0 (m, 1), 3.6 (m, 2), 2.8 (m, 1), 1.3 (m, 6) ppm; 

(frans)-1-((4-methyl-2-acetylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.5 (s, 1). 7.3( m, 3), 7.0 (t, 2), 6.8 (d, 1), 4.7 (m, 
3), 4.2 (br d, 1), 3.6 (m, 1), 3.5 (q, 2), 3.0 (br s, 1), 2.7 (m, 4), 2.2 (m, 4), 1.3 (m, 3), 0.9 
(m, 3) ppm; 

(<rans)-1-((2-methoxycarbonylphenoxy)methyl)carbonyl-2,5-dimethyi-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 12.1 (s, 1), 7.8 (m, 3), 7.3 (br s, 1), 7.0 (br s. 4), 
4.8 (m, 2), 4.3 (m, 3), 3.9 (m, 5), 3.6 (m, 1). 2.8 (m, 1). 2.4 (m, 1), 1.6 (m, 3), 1.3 (m. 3) 
ppm; 

(/rans)-1-((3-nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR 

(DMSO-d 6 ) 1 0.8 (br d, 1 ), 7.8 (m, 3), 7.7 (m, 1 ), 7.6 (t, 1 ), 7.4 (d, 1 ), 7.3 (t, 2), 5.2 (m, 1 ), 
5.0 (m, 2), 4.7 (m, 1 ), 4.3 (m, 3), 4.0 (m, 1 ), 3.6 (m, 1 ), 2.8 (m, 1 ), 1 .4 (m, 3), 1.3 (m. 3) 
ppm; 

(/rans)-1-((4-acetyl-2-(aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 9.7 (brd. 1). 8.6 (s, 1), 8.5 (s, 1), 8.1 (d, 1), 
7.8 (s, 1), 7.6 (brs, 3),7.3(t, 3), 5.4 (d, 1), 5.1 (m, 2), 4.6 (m, 1), 4.3 (s, 2),4.2 (m, 1), 
3.7 (m, 1), 3.4 (m, 1), 3.0 (m, 1), 2.6 (s, 3), 1.4 (m, 3), 1.2 (m, 3) ppm; 



WO 98/56771 PCT/EP98/03503 



-127- 

(fra/7s)-1-((4-nitro-3-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
NMR (DMSO-d 6 ) 11.2 (brd, 1), 8.0 (m. 3), 7.3 (m, 2), 7.0 (m, 2), 5.3 (d, 1), 5.0 (m. 2), 
4.3 (m, 3), 3.7-3.3 (m, 2), 3.0 (m, 1), 2.8 (m. 1), 2.6 (s, 3), 1.4 (m, 3), 1.3 (m, 3) ppm; 
(trans)-1-((5-nitro-2-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyi)pipera2ine; 
5 NMR (DMSO-d 6 ) 10.5 (brd, 1), 7.7 (m, 4). 7.4 (d, 1),7.3(t,2), 5.3 (d, 1), 5.1 (m, 2), 4.7 

(m, 1 ), 4.3 (m, 2), 3.9 (q, 1 ), 3.6 (br d, 1 ), 3.4 (m, 1 ), 2.9 (dd, 1 ), 2.3 (s, 3), 1 .4 (m, 3), 
1.3 (m, 3) ppm; 

{frans)-1-((4-amino-3-nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
NMR (DMSO-d 6 ) 1 1 .2 (br d, 1 ), 7.9 (t. 2), 7.3 (m, 4), 7.0 (d, 1 ), 4.8 (m, 3), 4.3 (m, 3), 3.9 
10 (m, 1), 3.6 (m, 1), 3.2 (m, 1), 2.8 (t,1), 1.4 (dd, 3), 1.3 (dd, 3) ppm; 

((rans)-1-((5-nitro-2-aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
NMR (DMSO-d 6 ) 11.2 (brd, 1). 7.9 (t, 2), 7.7 (d, 1), 7.6 (s, 1).7.3(t, 2), 6.7 (d, 1), 5.0 
(m, 3), 4.7 (m, 1 ), 4.3 (m, 2), 4.0 (q, 1 ), 3.6 (m, 1 ), 3.3 (m, 1 ), 2.8 (t. 1 ), 1 .4 (dd, 3), 1 .3 
(dd, 3) ppm; 

1 5 (trans)-1 -((2-aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR 

(DMSO-d 6 ) 1 1 .3 (m, 1 ), 7.9 (br s, 2), 7.8 (br m, 1 ), 7.3 (m, 4), 7.0 (t, 1 ), 5.3 (m, 1 ), 5.0 
(m, 2), 4.6 (m, 1), 4.3 (m, 2), 3.6 (m, 3), 2.8 (m, 1), 1.3 (m, 6) ppm; 
(frans)-1-((3-methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; NMR 
(DMSO-d 6 ) 10.5 (br d, 1 ), 7.8 (s, 2), 7.3 (m, 2), 7.1 (t, 1 ), 6.5 (m, 3), 4.8 (m, 2), 4.3 (m, 
20 3). 3.8 (m, 1 ), 3.6 (m, 1 ), 3.4 (m, 2), 2.8 (t, 1 ), 1 .4 (m, 3), 1 .2 (m, 3) ppm; 

(trans)-l -((4-methoxy-2-acetylphenoxy)methyl)carbonyi-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine;; NMR (DMSO-d 6 ) 1 1 .2 (br s, 1 ), 7.9 (br s, 2), 7.3 (m, 3), 7.1 (s, 
2), 5.2 (d, 1 ), 4.9 (s, 2), 4.3 (m, 3), 3.9-3.4 (m, 9), 2.8 (m, 1 ), 1 .4-1 .2 (m, 6) ppm; 
((rans)-1-((5-methoxy-2-acetylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
25 fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 1 1 .2 (br d, 1 ). 7.9 (dd, 2), 7.6 (m, 1 ), 7.3 (t, 2), 

6.6 (q, 2). 5.3 (d, 1). 5.0 (s, 2), 4.3 (m, 3), 3.8 (s, 3), 3.4 (m, 3), 2.8 (m, 1), 2.6 (s, 3), 1.5- 
1.2 (m, 6) ppm; 

(rrans)-1-((2-((2-hydroxyethyl)aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 10.8 (br d, 1), 9.1 (br s, 1), 7.9 (d, 1), 7.8 (br 
30 s, 2), 7.4 (t, 1 ), 7.2 (m, 3), 7.0 (t, 1 ), 5.2 (d, 1 ), 5.0 (m, 2), 4.3 (m, 3), 3.9-3.4 (m, 7), 2.8 

(dd, 1), 1.4-1.2 (m, 6) ppm; 
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(frans)-1-((2-((2-hydroxyethoxy)carbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 10.0 (br s), 7.7 (m. 3), 7.4 (t, 1), 7.3 (t, 2), 7.0 
(dd, 2). 5.0 (m, 2), 4.5 (m, 1), 4.2 (m, 5), 3.8 (q. 1), 3.6 (t, 2), 3.4 (m, 2), 2.9 (m, 1), 1.3 
(m, 3), 1.2 (m, 3) ppm; 

(frans)-1-((2-(2-hydroxyethoxy)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 10.5 (br d, 1), 7.8 (t, 2), 7.3 (t, 2), 6.9 (m, 4), 
4.8 (m, 3), 4.4 (m, 1), 4.3 (m, 2), 3.9 (m, 3), 3.6 (m, 3), 3.4 (m, 1), 2.8 (m. 1), 1.4 (m, 3), 
1.2 (m, 3) ppm; 

(frans)-1-((2-acetyl-4,5-dimethylphenoxy)methyi)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 10.4 (brs, 1), 7.8 (m, 2), 7.4 (s. 1), 7.2 (t, 2), 
6.8 (m, 1), 5.2 (d, 1), 4.9 (s, 2), 4.3 (m, 3). 3.8 (m. 1). 3.6 (m, 1), 3.4 (m, 1), 2.8 (m, 1), 

2.6 (s, 3), 2.2 (s, 3), 2.1 (s. 3), 1 .4 (m, 3), 1 .2 (m, 3) ppm; 

(frans)-1-((5-methoxy-2-(methoxycarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 11.0 (brd, 1), 7.9 (br s, 2), 7.7 (d, 1), 7.3 (m, 
2), 6.6 (m, 2), 5.0 (m, 3), 4.3 mi, 3), 3.8 (s, 3), 3.7 (s. 3), 3.6 (m, 1), 3.4 (m, 2), 2.8 (dd, 
1), 1.4 (dd, 3), 1.2 (dd. 3) ppm; 

1 -((4-chlorophenyiamino)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; NMR (DMSO- 
d 6 ) 7.4 (t, 2), 7.15 (t, 2), 7.1 (d, 2), 6.6 (d, 2), 5.8 (t, 1), 4.5 (m,.1). 4.2 (m. 1), 3.9 (m, 1), 

3.7 (m, 1 ), 3.4 (m, 1 ), 3.3 (m, 1 ), 2.9 (m, 1 ), 2.8 (d, 1 ), 2.6 (d, 1 ), 2.0 (m, 2), 1 .3 (d, 1 .5), 
1.1 (d, 1.5) ppm; 

(Jrans)-1-((benzo[b]pyran-2-on-7-yloxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.6 (d, 1), 7.4 (d, 1), 7.3 (m, 2), 7.0 (m, 3), 6.8 (s, 
1 ), 6.3 (d, 1 ), 4.7 (m, 3), 4.1 (m, 1 ), 3.6 (m, 3), 3.0 (br s, 1 ), 2.7 (br d, 1 ), 2.2 (d, 1 ), 1 .3 
(m, 3), 1.0 (m, 3) ppm; 

ffrans / )-1-((2-chloro-4-carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 

ftransH -((1-nitroso-3,6-di(hydroxysulfonyl)^ 
(4-fluorobenzyl)piperazlne; 

Cfrans y )-1-((2-nitroso-4-hydroxysulfonylnaphthalen-1-yloxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fiuorobenzyl)piperazine; 
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ftrans^l -((3,6-di(hydroxysulfo^ 
fluorobenzyl)piperazine; 

ffrans>1-((3-hydroxysulfonyl-6-aminonaphthalen-1-yloxy)methyl)carbon 
fluorobenzyl)piperazine; 

^ransj-1-((3-hydroxysulfonyl-7-aminonaphthalen-1-yloxy)methyl)carb^ 

fluorobenzyl)piperazine; 
ftrans> 1 -((5-hydroxysuifo^ 

fluorobenzyl)piperazine; 

ffrans>1-((2,3-dinitro-7-hydroxysulfonylnaphthalen-1-yloxy)methyl)ca 
fluorobenzyl)piperazine; 

^rans;-1-((2-carboxy-4-hydroxysulfonylphenoxy)methy!)carbonyl-2,5-dim 

fluorobenzyl)piperazine; 
(frans>1-((2-amino-4-hydroxysulfo^ 

fluorobenzyl)piperazine; 
(fransJ-1-((4-formyl-2,6-d^ 

fluorobenzyl)piperazine; 
(trans)- 1-((4-(morpholin^-yl)methyl-2,5-d^ 

fluorobenzyi)piperazine; 

^rans;-1-((4-(methoxycarbonyl)-2,6-dichlorophenoxy)methyl)carbony^ 

fluorobenzyl)piperazine; 
(frans>1-((4-(hydroxysulfo^ 

fluorobenzyl)piperazine; 
(fransJ-1-((3,6-di(hydoxysulfonyl)^ 

(4-fluorobenzyl)piperazine; 
(?rans;-1-((2-carboxy-5-aminophenoxy^ 

fiuorobenzyl)piperazine; 
ffransj-1-((4-triflurome%^ 

fluorobenzyI)piperazine; 
ffrans>1-((2-methoxy^-formyl-5-(2-hydroxy-3-methoxy-5-formylph 

phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4-fluorobenzyl)piperazine; 
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ffrans;-1-((4-carboxy-2,3,5 t 6-tetrafluorophenoxy)methyl)rarbonyl-2,5-di 

fluorobenzyl)piperazine; 
(trans)-l -((4-(adamant-1-yl)phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4-fluorobenzyl)pipe 
ffrans>1-((2-(adamant-l-ylH-methylphenoxy)methyl)carbonyl-2 t 5-^ 
5 fluorobenzyl)piperazine; 

ffrans>1-((2 l 4-di((1-methyI-1-phenyl)ethyl)phenoxy)methyl)carbonyi-2,^ 

fluorobenzyl)piperazine; 
ftransJ-1-((2-acetyM-bromophenoxy)m 
(fran5>1-((2niitro-4^butylpheno^ 
10 (fransJ-1-((2-acetyM-ch^ 

fluorobenzyl)piperazine; 
(transj-1 -((2-acetyl-4-chloro^ 

fluorobenzyl)piperazine; 
( r fra/7s;-1-((2-acetyl-4 f 6-dibromophenoxy)methyl)carbonyl-2,5-dimethy 
1 5 fluorobenzyl)piperazine; 
(fransJ-1-((2-formyM,6-di(Nb^ 

fluorobenzyl)piperazine; 
(trans)A -((S^-dinitrophenoxy^ethyOcarbonyl^.S-dimethyl^^-fluorobenzyOpiperazine; 
^rans>1-((2 t 6-dichloro-4-ethoxycarbonylphenoxy)methyl)carbonyl-2 t 5-dim 
20 fluorobenzyl)piperazine; 

(£ransJ-1-((2-ethoxyrarbonyW-meto^^ 

fluorobenzyl)piperazine; 
(frans;-1-((2-methoxy-6-(prop-3-enyl)phenoxy )methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
25 (YransJ-1-((3-fluoro^-cyanophenoxy)m 
(trans>1 -((2-acetyW-methyl-6-nito 

fluorobenzyl)piperazine; 
ftransJ-1-((2-methylbenzothiazo 

fluorobenzyl)piperazine; 
30 ffrans>1 -((2-carboxy^-(hydroxysulfonyl)phenoxy)methyl)carbonyl-2 t 5-dim 

fluorobenzyl)piperazine; 
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(trans)- 1-((4-(4-(trifluoromethyl)pte^ 

fluorobenzyl)piperazine; 
(trans)-l -((2-(1tf-pyrazol-3-yl)-4-chloro-5-^^ 

fluorobenzyl)piperazine; 
ffrans>1-((2-(1H-pyrazol-3-yl)-4-chtorophenoxy )methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
^rans;-1-(((2-phenyl-4-oxo-7-hydroxy-4H-1-benzopyran-3-yl)oxy)m^ 

4-(4-fluorobenzyl)piperazine; 
(trans)- 1-((2-chloro-3-trifluoro^ 

fluorobenzyl)piperazine; 
(fransJ-1-((2-methoxy-4-(butox^ 

fluorobenzyl)piperazine; 

(frans;-1-((6-hydroxyquinoli^ 
(fra/7sj-1-((2-methoxycarbonyl-6-^^ 
fluorobenzyi)piperazine; 

^rans>1-((2,5-di(^utyl)-4-methoxyphenoxy)methyl)carbonyl-2,5-di 

fluorobenzyl)piperazine; 
(frans>1 -((2-formyM 

fluorobenzyt)piperazine; 
ftrans> 1-((2-(2tf-benzotriazol-2^ 

(4-fluorobenzyl)piperazine; 
(?rans>1-((4-chlorophenoxy)me%^ 
ftransj-1-((2-(methylthio)pte^ 
Yfransj-1-((3,5-di(Nbutyl)-4^^ 

fluorobenzyl)piperazine; 
(£ransJ-1-((3,5-dibromo^-me%^ 

fluorobenzyl)piperazine; 
ftransJ-1«((2,6-diiodo-4-formylphe^^ 

fluorobenzyl)piperazine; 
(fransj-1 -((2-nitro-4-metho^ 

fluorobenzyl)piperazine; 
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(transj-1-((2-(ethoxycarbo^ 

fiuorobenzyl)piperazine; 
(fransj-1-((3-(2-carboxyet^ 

fluorobenzyl)piperazine; 
5 (trans)-l -((2 ? 6-dinitro^-(rarboxyme^^ 

fluorobenzyl)piperazine; 
ftransJ-1-((2-nitro-3-carboxyphe^^ 
ftransj-1-((6-carboxynaphthalen-2^ 

fluorobenzyl)piperazine; 
1 0 (trans)-! -((2,6-difluoro-4-ethylcarbonyipte^ 

fluorobenzyl)piperazine; 
ftrans;-1-((2-(2-(methoxyc^ 

fluorobenzyl)piperazine; 

(^ans;-1-((2-(prop-3-enyl)-4-acetylphenoxy)methyI)carbonyl-2,5-dim 
1 5 fluorobenzyl)piperazine; 

(trans)-! -(((3-oxo-2H- benzofuran-6-yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
ftransj-1-((2A6-tribromo-3,5-dime%^ 

fluorobenzyl)piperazine; 
20 (frans)-1-((4-(heptylcarbonyl)phe^^ 

fluorobenzyl)piperazine; 
(fransJ-1-((2-carboxy-4-acetylpheno^^ 

fluorobenzyl)piperazine; 
(trans)-! -((2-nitro-4-phenylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)^ 
25 ^rans>1-((2-methoxy^-(eth-2-enyl)phenoxy)methyl)carbonyl-2,5-dimeth 

fluorobenzyl)piperazine; 

^rans;-1-((2-chloro^-methoxycarbonylphenoxy)methyl)carbonyl-2,5-dim 

fluorobenzyl)piperazine; 
ftransJ-1-((2,6-diiodo^-cyanophen^^ 
30 fluorobenzyl)piperazine; 
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( r frans;-1-((2 t 6-diiodo-4-carboxyphenoxy)methyl)carbonyl-2 t 5-dim 
fiuorobenzyl)piperazine; 

^rans;-1-(((2-phenyM-oxo-4H-1-benzopyran-5-yl)oxy)methyl)carbonyl-2 f ^ 

fluorobenzyl)piperazine; 
5 (trans)- 1-(((2-phenyM-oxo-7-methoxy 

4-(4-fluorobenzyl)piperazine; 
ftrans>1-(((2-phenyM-oxo-7-meth^^ 

2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
^ransj-1-((4-octylcarbonylphenoxy)methyl)carbonyl-2 t 5-dimethy^ 
10 (trans)-l -(((4-phthalimid-1-ylphenoxy)methyl)carbonyl-2 f 5-dirnethyi-4-(4- 

fluorobenzyl)piperazine; 
(fransH-((3-(morpholin-4-yl)phe™^ 

fluorobenzyl)piperazine; 
ftrans>1 -((3-chloro-4-bromophe™^ 
1 5 fluorobenzyl)piperazine; 
tfrans;-1-(((2-oxo-7-methoxy-2H^ 

fluorobenzyl)piperazine; 
(fransj-1-((2-acetyl-5-fluoropte^ 

rfrans;-1-((2-(1-methylcyclohex-1-yl )-4-methyl-6-(2-hydroxy-3-(1-methylcyclohex-1-yl)-5- 
20 methylbenzyl)phenoxy)methyl)c3rbonyl-2,5-dimethyl-4-(4-fluorobenzyl)pip 
(t/ansj-1-((2-forTnyl-3-metho^ 
fluorobenzyl)piperazine; 
(trans)- 1-((2-amino^-carboxyphenoxy)methyl)carbonyl-2 f 5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 
25 (fransj-1-((2-chloro-4-carboxy-6-m^ 

fluorobenzyi)piperazine; 
(lran$J-1-((2,6<limethyM-rarb^^ 

fluorobenzyl)piperazine; 
^rans>1-((2-methoxy-4-(2-(cartDOxy)ethyl)phenoxy)methyl) 
30 fluorobenzyI)piperazine; 
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( r frans;-V((2,6-dimethoxy-4-(hydroxymethyl)phenoxy)methyl)^ 

fluorobenzyl)piperazine; 
(7rans;-1-((2,6-dibromo-4-formylphen^^ 

fluorobenzyl)piperazine; 
5 ftransJ-1-((2-nitro-4-(ethoxycarbo 

fluorobenzyl)piperazine; 
(frans>1-((2-amino^-(methoxycarbonyl)p^ 

fluorobenzyl)piperazine; 
(fransJ-1-( (4-(2-(4-nitropheny0^^ 
10 fluorobenzyl)piperazine; 

ftransJ-1-((2-acetyl-3,5-dimethoxyphenox^^ 

fluorobenzyl)piperazine; 
(transj-1-((2,6-di(Nbutyl)-4-(meto^ 

fluorobenzyl)piperazine; 
15 (trans)^ -((2-methoxy-4-(ethoxycarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyM-(4^ 

fluorobenzyl)piperazine; 
(fransJ-1-((2-cyclohexyl-4-chloro^ 

fluorobenzyl)piperazine; 
(fransj-1-((2,6-dimethyl-4-chloro^ 
20 fluorobenzyl)piperazine; 

(fransJ-1-((2-methoxy-4-ethylpheno^^^ 

fluorobenzyi)piperazine; 
(?ransJ-1-((4-n-butylphenoxy)met^ 

ffransJ-1-(((3-carboxy-1-bromonaphthalen-2-yl)oxy)methyl)carbonyl-2 t 5-dimet 
25 fluorobenzyl)piperazine; 
(fransJ-1 -((2-bromo-4-nitro^^ 

fluorobenzyl)piperazine; 
(fransj- 1-((2-formyl-4-chio^^^ 

(trans)^ -((2,6-dichloro-4-(ethoxycarbonyl)phenoxy)methyl)carbonyl-2 f 5-dimethyl-4-(4- 
30 fluorobenzyl)piperazine; 
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(trans)-l -(((4-methyl-2-oxo-2H-1-benzopyran-6-yl)oxy)methyl)rarbonyl-2,5-d 

fluorobenzyl)piperazine; 
(frans;»1-((2 t 3-dibromo-4-formyl-6-methoxyphenoxy)methyl)carbo^ 

fluorobenzyl)piperazine; 
5 ffra/is>1-((4-(2-(4-nitrophenyl)eth-2-yl)phenoxy)methyl)carbon 

fluorobenzyl)piperazine; 
ffrans;-1-((2,4 t 6-tribromo-3-formylphenoxy)methyl)carbonyl-2,5«^ 

fluorobenzyl)piperazine; 
(frans>1-((2-benzyW-chlorophenoxy)m^ 
1 0 fluorobenzyl)piperazine; 

^rans;-1-((2-(bezothiazol-2-yl)phenoxy)methyl)carbonyl-2 1 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
tfrans)-1-((2-nitro-6-fluoro^ 
ftrans;-1-((2-ethoxy-4-methylphe^^ 
1 5 fluorobenzyl)piperazine; 
(fra/7sj-1 -((2-bromo^,6-d^ 

fluorobenzyl)piperazine; 
(frans>1-((2-(pyrrolidin-1-yl)pte^ 
(rransJ-1-((2-(morphoiin^-yl)pte^ 
20 fluorobenzyl)piperazine; 

(trans)-! -((2-(piperidin-1-yl)phenoxy)methyl)c^^ 
(frans;-1-((24ormyl-4-chloro 

fluorobenzyl)piperazine; . 
(frans)-1-(((47-dimethoxy-5-form^ 
25 fluorobenzyl)piperazine; 

(trans)-! -(((2-oxo-4-methyl-8-nitro-2^ 

(4-fluorobenzyl)piperazine; 
(frans;-1-((2HTiethoxy-4-bromopte^ 

fluorobenzyl)piperazine; 
30 (trans)-] -((2-chIoro^-bromo-6-methylpte^ 

fluorobenzyl)piperazine; 



WO 98/56771 



PCT/EP98/03503 



-136- 

(?rans>1-((2,4-dimethyl-6^butylp^ 

fluorobenzyl)piperazine; 
(frans^1-(((2-nitro-4-(hydroxys 

fluorobenzyl)piperazine; 
5 (fransJ-1-(((3-(hydroxysulfonyl)^^^ 

fluorobenzyl)piperazine; 

(fransj-1-(((3-(hydroxysulfony0 
fluorobenzyl)piperazine; 
(fransj-1-(((3-(methoxyrarbony^ 
10 fluorobenzyl)piperazine; 

ffrans;-1-((2-rarboxy^-(hydroxysulfonyl)phenoxy)methyl)ra 

fluorobenzyl)piperazine; 
ftransj-1-((4-n-butylcarbo^ 

fluorobenzyl)piperazine; 
15 ftrans>1-((3-ethoxyphenoxy)m^ 

ffrans)-1-((4-(((2-ethyl)hexoxy)carbonyI)phenoxy)methyl)carbonyl-2,5-dim 

fluorobenzyl)piperazine; 
(?rans;-1-((4-((n-pentoxy)carbonyl^^ 

fluorobenzyl)piperazine; 

20 ^rans;-1-((2-nitro-5-(methoxycarbonyi)phenoxy)methyl)carbonyl-2.5-^ 

fluorobenzyl)piperazine; 
^ransj-1-((2,4,6-tribromo-3-methylphenoxy)methyl)carbonyl-2 t 5-dimethyM^ 

fluorobenzyl)piperazine; 
Yfrans>1-((2-methoxy-5-methyiphen^^ 
25 fluorobenzyl)piperazine; 

ffrans;-1-((3-methoxy-4-formylphenoxy)methyl)carbonyl-2,5-dime 

fluorobenzyl)piperazine; 
^rans;-1-((4-(2-(phenyl)eth-2-enyl)phenoxy)methyi)carbonyl-2^ 
fluorobenzyi)piperazine; 
30 ftrans;.1-((4-(1 f 2 t 4-triazol-1-yl)phenoxy)methyl)ra* 

fluorobenzyl)piperazine; 
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^rans>1"((2-nitro-4-chloro-5-methylphenoxy)methyl)carbony!-2,5-d 
fluorobenzyl)piperazine; 

(fransj- 1-((4-(n-hexoxycarbo 

fluorobenzyl)piperazine; 

5 ffrans>1-((2-chloro^ormyl-6-methoxyphenoxy)methyl)carbonyl-2 t 5-dimet 
fluorobenzyl)piperazine; 
ftrans> 1-((2-methoxy-4-(2-(ethoxyra^ 

fluorobenzyl)piperazine; 
ftransj-1-((2,3A64etrachlorophenoxy)^^ 
10 fluorobenzyl)piperazine; 

(fransj- 1-((2-((2-methyipropoxy)ra^ 
fluorobenzyl)piperazine; 

^ra/7sJ-1-((2-(n-butoxycarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 
15 (fransJ-1-((4-(phenylamino)pte^ 

^rans>1-((2-hydroxymethyM-chlorophenoxy)methyl)carbonyl-2,5-di 

fluorobenzyl)piperazine; 
tfransJ-1-((2-mercaptophenoxy)m^ 
(frans)-1-((2-nitro-6-formy^ 
20 (trans)-! -((2 I 4-di(1-methyibutyl)phenoxy)methyl)carbonyi-2 t 5-dimethyl-4-(4- 

fiuorobenzyl)piperazine; 
(frans>1 -((3-trifluoromethyM^ 

fluorobenzyl)piperazine; 
(fransJ-1-((2,6-dibromo^-(methoxyca^^^ 
25 fluorobenzyl)piperazine; 
(fransJ-1-((2 t 4-dichloro-6-acety^^ 
(frans>1-((2-methoxyrarbony^^ 

fluorobenzyl)piperazine; 
^rans>1-((24ormyM-bromo-6-methoxyphenoxy)methyl)carbonyl-2 f 5-dime 
30 fluorobenzyl)piperazine; 
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(fransj-1-((2,6-diformyl-4-me^ 

fluorobenzyl)piperazine; 
^rans>1-((2,6-dinitro^-carboxyphenoxy)methyl)carbonyl-2,5-dimethyM- 

fluorobenzyi)piperazine; 
ftransJ-1-((2-nitrcn^acety^^ 

f^ans;-1-{(2-formyl-4-nitro-6-methoxyphenoxy)methyl)carbonyi-2,5-dim 

fluorobenzyI)piperazine; 
^rans;-1-((4^aminorarbonyi)methyiphenoxy)methyl)Mrbonyl-2 f 5-di 

fluorobenzyl)piperazine; 

^rans>1-((2-methoxycarbonyM-methoxyphenoxy)methyl)carbonyl-2 1 5-dimeth 

fluorobenzyl)piperazine; 
ftrans> 1 -(((2-phenyM-oxo 

fluorobenzyl)piperazine; 

^rans;-1-((2-chloro^-trifluoromethyiphenoxy)methyl)carbonyl-2,5-^ 

fluorobenzyl)piperazine; 
tfransJ-1-((2-carboxy-3-methy^ 

fluorobenzyl)piperazine; 
(frans^-(((5J-dibromo-2-methyIqui^^ 

fiuorobenzyl)piperazine; 
(fransJ-1-(((5J-dichloro-2-metty^ 

fluorobenzyl)piperazine; 
(fransJ-1 -((2,6-dinitro^ 
(fransJ-1-((2-nitro-4-meto^ 

fluorobenzyl)piperazine; 
(transJ-1-((2-amino-4-(1 J-dimethylpropyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
ftransJ-1-((2,6-diphenyW-aminophe™^ 

fluorobenzyl)piperazine; 

^ransJ-1-((2,4-dichloro-3-methyl-6-aminophenoxy)methyl)carbonyl-2 
fluorobenzyl)piperazine; 



WO 98/56771 



PCT/EP98/03503 



-139- 

tfrans>1-(((2-oxo-4-(carboxy)^^ 
(4-fluorobenzyl)piperazine; 

^rans;-1-(((2-oxo-4-trifluoromethyl-2H-1-benzopyran-7-yl)oxy)meth 
(4-fluorobenzyl)piperazine; 

(trans)- 1-((2^butyM-methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
tfransj- 1-((2-formyl-6-met^ 

fluorobenzyl)piperazine; 

^rans>1-((2-methoxycarbonyM-acetylphenoxy)methyl)rarbonyl-2,5-dim 

fluorobenzyl)piperazine; 
(tans;-1-((2-bromo-5-fluorop 

^rans;-1-((2,4-di(1,1-dimethylpropyl)phenoxy)methyl)carbonyl-2,5-d 

fluorobenzyl)piperazine; 
(frans^-((3-methyM-fluoro^ 
(fransJ-1-((2,3,4-trifluorop^ 
(*ransJ-1-((2>difluorophenoxy)m^ 
(f/ans>1-((2-methyl-5-nito^ 
(frans>1-(((2-methyl-3-(ethoxyra^ 

fluorobenzyl)piperazine; 
(fransj- 1-((2-aminocarbo^ 

fluorobenzyl)piperazine; 
(fransJ-1-((2,6-dinitro^^ 

fluorobenzyl)piperazine; 

ffrans;-1-((2-fluoro-4-nitrophenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4-fl 

^rans;-1-((2-carboxy-3-fluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 

(fransj-1-((2-(2-ethyihexoxy^ 

fluorobenzyl)piperazine; 

(trans)-1-(( 2 l 4,6-tribromo-4-rarboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 
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(trans)- 1-((4-(4-bromophenyl)phenoxy)me^ 

fluorobenzyl)piperazine; 
(7ransJ-1-((4-(4-carboxypheny)phenoxy)^^ 

fluorobenzyl)piperazine; 
(fransj-1-((2^6-trifluorophenoxy)m^ 
(fransj-1 -((2,4,5-trifluoroph 
ftransJ-1-((2A6-trifluorophenoxy)^^ 
ftransJ-1-((2-fluoro-5-trifluo^ 

fluorobenzyl)piperazine; 
ffrans;-1-(((2,4-dinitronaphthalen-1-yl)oxy)methyl)carbonyl-2,5-dimeth 

fluorobenzyl)piperazine; 

^/ans>1-(((3,6-di(hydroxysulfonyl)-8-aminonaphthalen-1-yl)oxy)methy0 
(4-fluorobenzyl)piperazine; 

^rans;-1-((2-acetyl-4-chlorophenoxy)methyl)carbonyl-2,5-dimethyM-(4-fl 
( r frans>1-((2,6-dimethyl-4-(1-(3 t 5-dimethyl-4-hydoxyphenyl)-1- 

methylethyI)phenoxy)methyO 
^/3ns>1-((4-(3-(4-hydroxyphenyl)hex-2-yl)phenoxy)methyl)carbonyl-2,5-dimeth 

fluorobenzyl)piperazine; 
(fransj-1-(((6-(hydroxysulfonyl)nap 

fluorobenzyl)piperazine; 
ffransj-1 -((2-chloro-4-me^^^ 

fluorobenzyl)piperazine; 

(frans;-1-((2-bromo^,5-difluorophenoxy)methyl)carbonyl-2 f 5-dimethyl^ 

fluorobenzyl)piperazine; 
(trans)-l -((2-chiorc^-methoxyphenoxy)methyl)carbonyl-2 f 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans>1-((2-methoxy-4-chloroph^^ 

fluorobenzyl)piperazine; 
ffransJ-1-((4-(2-(methoxyrarbony)ethyl)phenoxy)methyl)carbonyl-2 

fluorobenzyl)piperazine; 
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(fransj-1 -((2,6-diphenyM 

fluorobenzyl)piperazine; 

( r frans;-1-((2-amino-3-methylphenoxy)methyl)rarbonyl-2,5-dimethy 

fluorobenzyl)piperazine; 
5 (fransj-1-((2-methyM-fl^ 
(7ransj-1 -((2-methyM^^ 
ftrans;-1-((2-fluoro-6-methoxyphe™^ 

fluorobenzyl)piperazine; 

( r frans;-1-((2-carboxy-3-isopropyl-6-methylphenoxy)methyl)cai* 
10 fluorobenzyl)piperazine; 

^ra/7sJ-1-((2-carboxy-3,4 t 6-trichlorophenoxy)methyl)carbonyl-2,5-dimethy 
fluorobenzyl)piperazine; 

^rans;-1-((2-carboxy-6-isopropylphenoxy)methyl)carbonyl-2,5-dimethyM 
fluorobenzyl)piperazine; 

15 (frans;-1-((2-(piperidin-1^ 

fluorobenzyl)piperazine; 

ffrans>1-(((2,3-dihydro-2 f 2-dimethylbenzofuran-7-yl)oxy)methyl)carbonyl-2,^ 
fluorobenzyl)piperazine; 

^rans;-1-((2 y 6-di(^butylH-(1-methylpropyl)phenoxy)methyl)carbon 
20 fluorobenzyl)piperazine; 

(frans;-1-((3-methyW-bromophenoxy)methyt)carbonyl-2 T 5-dimethy^^ 
fluorobenzyl)piperazine; 

(frans)-1-(((phenanthren-9-y0 
(fran$J-1-((2-nitro^-bromopte^ 
25 ^ansJ-1-((2-fluoro-3-trifluoromethylphenoxy)methyl)carbonyl^ 

fluorobenzyl)piperazine; 
(fransj- 1 -((2-nitro-5-meto 

fluorobenzyl)piperazine; 
(fransJ-1-((2-chloro^-aminophe^^ 
30 (frans^l -((2-formyM-brom 

fluorobenzyl)piperazine; 
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( r frans>1-((2-methoxy-4-(acetyl)methylphenoxy)methyl)carbonyl-2 T 5-d 

fluorobenzyl)piperazine; 
("trans^l -((4-(5-mercaptotetra20l-1-yl)phenoxy)methyl)carbonyl-2,5-dim 

fiuorobenzyl)piperazine; 
5 (trans)-] -((2A6-triiodo-3-(2-rarboxy)butylphenoxy)m 

fluorobenzyl)piperazine; 
(frans>1-((3-hydroxymethyl-4-nitro^ 

f!uorobenzyl)piperazine; 
ff/Bnsj-1-((2 1 3 l 5 l 6-tetrafluoro-4-(2,3,4 f 5,6-pentafluorophenyl)phenoxy)methy^ 
10 dimethyl-4-(4-fluorobenzy!)piperazine; 

(?ransJ-1-((2-(benzotriazol-2-yl)A 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(trans)-] -((2-phenyl-3-hydroxy-4-oxo-4H-1 -benzopyran-6-yl)oxy)methyl)carbonyl-2,5~dimethyl- 

4-(4-fluorobenzyl)piperazine; 
15 (trans)-] -((indanonyl)oxy)methyl)carbonyI-2 t 5-dimethyl-4-(4-fluorobenzyl)piperazine; 
(fransj-1 -((2-nitro-4-(hydroxysulfo^ 

fluorobenzyl)piperazine; 
ftransj- 1-((2-nitro-3-methylpte^ 

(trans)-] -((4-(2 t 4-dinitrophenyl)aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
20 fluorobenzyl)piperazine; 

(frans>1 -((3-methyl-4-nitro^ 

ftrans> 1-((2,6-dibromo-4-nitrophe^^ 
fluorobenzyl)piperazine; 

(fransJ-1-((2,6-diiodo-4-nitropheno^^^ 
25 (fransj- 1-((2-formyM-nitropte^ 

( r fransj-1-((2-aminophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluoroben 

(fransJ-1-((2-amino-5-nitrophe™ 

^ABnsJ-1-((2-amino-5-methytphenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 
30 (fransj-1 -((2-amincMt-chlorop 
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(fransj-1-((2-amino-4-carboxyphenoxy)^^ 

fluorobenzyl)piperazine; 
(frans;-1-((2-amino^-f-butylpheno^ 

^rans;-1-((2-amino-4-methylphenoxy)methyl)carbonyl-2,5-dimeth 
5 fluorobenzyl)piperazine; 
(/ransj-1 -((2-methyl-3-am 

fluorobenzyl)piperazine; 

^rans;-1-((2-carboxy-5-aminophenoxy)methyl)carbonyl-2 f 5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 

1 0 (trans)-} -((3-methyl-4-aminophenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 

^ransJ-1-((2 l 5-dimethyl-4-aminophenoxy)methyl)c^rbonyl-2,5-dimeth . 
fluorobenzyl)piperazine; 

(frans>1-((2,6-dibromo-4-aminophe^ 
15 fluorobenzyl)piperazine; 

tfransj-1-((2-caitioxy-4-aminopheno^ 
fluorobenzyl)piperazine; 

ftransJ-1-((2-aminoc3rbonylph^^ 

ffrans;- 1-((2-aminocarbonyl-4-chto^^ 
20 fluorobenzyl)piperazine; 

(fransJ-1-((4-(2-aminoethyO 

ffrans>1-((2,4 t 6-tri(dimethylamino)phenoxy)methyl)carbonyl-2,5-dim 

fluorobenzyl)piperazine; 
(frans>1-((2-hydroxymethyl-6-metho^ 
25 fluorobenzyl)piperazine; 

(fransJ-1-((2^dimethoxyphenoxy)m^ 
(trans)- 1-((4-(methoxycarbonyl)-5-m^ 

fluorobenzyl)piperazine; 
(frans;-1-((2-methoxy^-(methoxyc^ 
30 fluorobenzyl)piperazine; 



WO 98/56771 



PCT/EP98/03503 



-144- 

ffransJ-1-((2,6-dimethoxy-4-(pro^^ 

fluorobenzyl)piperazine; 
(*rans>1 -((2-acetyI-5-methoxyph^^ 

fluorobenzyl)piperazine; 

(frans>1-((2-ac^tyl-4-methoxyphenoxy)methyl)carbonyi-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
ftrans;-1 -((2-acetyl-3-meto^ 

fluorobenzyi)piperazine; 
(fransJ-1-((2-methoxy-4-ac^ 

fluorobenzyl)piperazine; 
(?ransJ-1-((2,6-dimethoxy-4^ 

fluorobenzyl)piperazine; 
tfransJ-1-{(2,6-di(Nbutyl)pte^ 

(trans)-l -((2,4-di(Nbutyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)pip 

tfrans>1-((3,5-di(Nbutyl)pheno^ 

(rransj-1-((2,6-di(isopropyl^ 

(fransj-1-((2-methoxy-4-(ethoxyra^ 

fluorobenzyl)piperazine; 
ffrans;-1-((2-ethoxy-5-prop-2-eny^ 

fluorobenzyl)piperazine; 
(trans;- 1-((2-methoxy-5-pro 

fluorobenzyl)piperazine; 

( r frans;-1-((2 f 6-di(1-methylpropyl)phenoxy)methyl)carbonyl-2 l 5-dime^ 

fluorobenzyl)piperazine; 
ftransj-1-((2,4-difluoropheTO^ 

(frans>1 -((2 f 6-diphenylpheno 
(trans)- 4 ] -((2-nitro-3-trifluoromethy^^ 

fluorobenzyl)piperazine; 

tfrans;-1-((2-cyclopentyphe^ 

(fra/7s;-1-((4-cyclopentylphenoxy^ 

ftrans;-1-((2,3-difluorophenoxy)m^^ 
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ftran$j-1-((2-carboxy-6-aminophe™^ 

fiuorobenzyl)piperazine; 
(trans)- 1-((2-amino^-chloro-5-nitrophe^ 

fluorobenzyl)piperazine; 
(frans>1-((3>difluorophenoxy)m^ 
(fransj- 1 -((2-carboxy-6-^ 

fluorobenzyl)piperazine; 
tfrans;-1-((2,4-dicarboxypheno^ 

^rans>1-((2 t 3-dimethoxy-5-formylphenoxy)methyl)carbonyi-2,5-dimeth 
fluorobenzyl)piperazine; 

ffransJ-1-((2-bromo^fluoro 

^rans;-1-((2 1 6-dichoro^-fluorophenoxy)methyl)carbonyl-2,5-dimethyJ 

fluorobenzyl)piperazine; 
tfrans;- 1-((3-methyW-isopropy^ 

fluorobenzyl)piperazine; 
(frans>1-(((fluoren-2-yl)oxy^ 
tfransH -((2-diethylaminopheno^ 
ftrans>1-((2-amino-3-nitrophe^ 
ftrans>1-(((2-oxo-3A8-trime^^ 

fluorobenzyl)piperazine; 
ftransJ-1-((2-acety^^ 

(fransJ-1-((2-fluoro^-bro^ 

(frans>1-((2-(methylcarbonyl)am^ 

fluorobenzyl)piperazine; 
(trans)^ -(((1 -acetylnaphthalen-2-yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fiuorobenzyl)piperazine; 
(fransJ-1-((2-methoxy^-nitroph^ 

fluorobenzyl)piperazine; 

^rans;-1-((3-methyl-5-isopropylphenoxy)methyl)carbonyl-2,5-dim 
fluorobenzyl)piperazine; 



WO 98/56771 



PCT/EP98/03503 



-146- 

^ransJ-1-((2-methyl-4-formylphenoxy)methyl)carbonyl-2,5-dimeth 

fluorobenzyl)piperazine; 
(trans)-l -(((1-aminonaphthalen-2-yl)oxy)methyl)carbonyl-2 f 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
5 (trans)-'! -((4-aminonaphthalen-1-yl)oxy)methyl)carbonyl-2,5-dimethyl^-(4- 

fluorobenzyi)piperazine; 
(fransJ-1-((2-methoxy-4-(1,2-dity^ 

fluorobenzyl)piperazine; 
(frans)-1 -(((3-(2-aminoethyl)ind^ 
10 fluorobenzyl)piperazine; 
(frans)-1-(((5-chloroquinolin-^ 
(fransJ-1-((2-methoxy-4-(2-(amino)^ 

fluorobenzyl)piperazine; 
ftransJ-1-((4-(2-(amino)ethyl)p^ 
1 5 fluorobenzyl)piperazine; 
(frans>1 -((2-methoxy-4-(2-(am 

fluorobenzyl)piperazine; 
ftransJ-1-((2,4-diaminophenoxy)methyl)carbonyl-2,5-dimethyM-(4-fl 
(fransj- 1-((4-aminophenoxy)methyl)^ 
20 (transJ-1-((2-(diethylamino)^ 

fluorobenzyl)piperazine; 
(fransJ-1-((2-methyl-5-(2-amino^ 

fluorobenzyl)piperazine; 
(fransj-1-((2-(benzotriazol-2-y^ 
25 dimethyl-4-(4-fluorobenzyl)piperazine; 
(fransJ-1-((2-nitro-4-bromo-6-fluor^^ 

fluorobenzyl)piperazine; 
ftransJ-1-((2Modophenoxy)methyl)car^^ 

ffransJ-1-((2-(2-carboxyethyl)phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 
30 fluorobenzyl)piperazine; 
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(f/-ansJ-1-((2-carboxy-4-methy^^ 

fluorobenzyl)piperazine; 
(frans;-1-((2,6-dibromo-3-carboxypheno^ 

fluorobenzyl)piperazine; 
5 (frans>1 -((2,6-dichloro-3-ra^^ 

fluorobenzyl)piperazine; 
ftrans;-1-((2-methoxy^-carboxyphe™^ 

fluorobenzyl)piperazine; 
(tens)-1-((2,6-dimethoxy-4-carboxyphe™^ 
10 fluorobenzyl)piperazine; 

ftransj-1-((4-(2-rarboxyethyl)phe^^^ 

fluorobenzyl)piperazine; 
^rans;-1-((2-(2-hydroxyethyl)phenoxy)methyl)carbonyl-2 t 5-dimethy^ 

fluorobenzyl)piperazine; 

15 ffrans;-1-((3-(2-hydroxyetW 

fluorobenzyl)piperazine; 
ftransj-1-((4-(2-hydroxyethyl)p^^^ 

fluorobenzyl)piperazine; 
^rans;-1-((2-methoxy-4-(2-hydroxyethyl)phenoxy)methyl)carbonyl-2 t 5-dimeth 
20 fluorobenzyl)piperazine; 

(frans;-1-((2,4-dibromo-6-formylpte^ 

fluorobenzyl)piperazine; 
(fransj- 1-((2-fluoro-6-form^ 

ffransJ-1-((2,4-dichloro-6-formylphenoxy)methyl)c^rbonyl-2,5-dimeth 
25 fluorobenzyl)piperazine; 

^rans;-1-((2 l 4-diiodo-6-formylphenoxy)methyl)carbonyl-2 t 5-dimeth 

fluorobenzyl)piperazine; 
ftransJ-1-((2-methoxy-6-formylpte^ 
fluorobenzyl)piperazine; 
30 (fransJ-1-((2-ethoxy-6-formylphenox 

fluorobenzyl)piperazine; 
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(fransJ-1-((2-formyl-5-(diethylamino)phenoxy)methyl)carbonyl-2 t 5-dim 

fluorobenzyl)piperazine; 
ffrans>1-((2-formyl-5-methoxyphenoxy)methyl)carbonyl-2 t 5-dim 

fluorobenzyl)piperazine; 
5 ^ns>1-((2-formyl-3,5-dimethoxyphenoxy)methyl)rarbonyl-2,5-dim 

fIuorobenzyl)piperazine; 
(7rans>1-((2-foiTTiyl-4-bromophen^ 

fiuorobenzyl)piperazine; 
(trans> 1-((2-formyM-methoxyphen^^ 
10 fluorobenzyl)piperazine; 
ftrans>1 -(((4-methoxynapthale^ 

fluorobenzyl)piperazine; 
ffrans>- 1-((2-carboxy-5,6-dimethoxypte^ 

fluorobenzyl)piperazine; 
15 (trans)- 1-((3-nitro-4-methoxyphenoxy)methyl)rarbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(fransj-1 -(((fiuoren-9<>^ 
(frans;-1-(((4-hydroxy-1 f 2^ 

fluorobenzyl)piperazine; 

20 ^rans;-1-((2 f 3 I 4 l 5 I 6-pentabromophenoxy)methyl)carbonyl-2 f 5-dimethyU^ 

fIuorobenzyl)piperazine; 

(trans;-1-((2-methyl-3,4,5,6-tetrabromophenoxy)methyl)carbonyl-2 t ^ 
fluorobenzyl)piperazine; 

^rans>1-((2 f 3,4-trichlorophenoxy)methyl)carbonyl-2 t 5-dimethyM 
25 ^rans;-1-((2-methyl-4-bromo-6-chlorophenoxy)methyl)carbonyl-2,5-^ 

fluorobenzyI)piperazine; 

ftrans> 1-((2-chloro-4-fluoroph^^ 

(trans^-l -((2 A6-triiodopheno^ 

ftrans;- 1-((2-formyl-4-chloro^ 
30 ftrans;-1-((3-formy!phenoxy^ 
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tfrans>1 -((( 1 -bromonaph^ 
fluorobenzyl)piperazine; 

^rans>1-(((1 t 6-dibromonapthaten-2-yl)oxy)methyl)carbonyl-2,5-dimethy^ 
fluorobenzyl)piperazine; 

ffransJ-1-(((1-nitrosonaphthalen-2-yl)oxy)methyl)carbonyl-2 T 5-dim 

fluorobenzyl)piperazine; 
(7ransj-1 -(((2,4-dichloron^^ 

fluorobenzyl)piperazine; 
(fran$J-1-(((2-nitronaph^ 

fluorobenzyl)piperazine; 

arans;-1-(((2-carboxynaphthalen-1-yl)oxy)methyl)carbonyl-2 ( 5-dim 
fluorobenzyl)piperazine; 

(trans)-l -(((2-methylnaphthalen-1 -yl)oxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(fransj-1-(((3-(hydroxysufc^ 

dimethyl«4-(4-fluorobenzyl)piperazine; 
(frans^l -(((4-methoxynapht^ 

fluorobenzyl)piperazine; 
(frans;-1-(((1-formylnapthal^^^ 

fluorobenzyl)piperazine; 
(fransJ-1-(((1-carboxynaphthalen-^^ 

fluorobenzyl)piperazine; 
(frans>1-(((1-amino^-(hydroxys 

fluorobenzyl)piperazine; 

ffransJ-1-((4-(naphthalen-2-yl)aminophenoxy)methyl)carbonyl-2 T 5-dimeth^ 

fluorobenzyl)piperazine; 
ftransJ-1-(((3-aminonaphthalen-2^^ 

fluorobenzyl)piperazine; 

ffrans>1-((2-fluoro^-(carboxymethyl)phenoxy)methyl)carbonyl-2,5-dim 
fluorobenzyl)piperazine; 
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(frans> 1-((2-chloro-4-(carboxym^ 

fluorobenzyi)piperazine; 
(frans;-1-((2-methoxy^-(rarboxym 

fiuorobenzyl)piperazine; 
5 (frans;-1-((4-hydroxymethylphenxoy)m^ 
(frans> 1 - ((2-( hyd roxy methyl 

fluorobenzyl)piperazine; 

^rans;-1-((2,6-di(hydroxymethylH-methylphenoxy)methyl)carb 
fluorobenzyl)piperazine; 
10 Yfra/7s;-1-((2-methoxy^-(hydro 

fluorobenzyl)piperazine; 

^rans;-1-((4-mercaptophenoxy)methyl)carbonyl-2,5-dimethyl-4-{4-fluo 

ftrans>1-(((2-carboxyindol-5^ 

ftransj- 1-(((3-carboxyindol-5-y^ 

15 ^ransJ-1-(((indol-4-yl)oxy)methyl)carbonyl-2 t 5-dimethyl-4-(4-fiuorobe 
(frans>1-(((indol-5-yl)oxy)methyl)^ 
ftrans;-1-((2-(benzoxazol-2-yl)phe™^ 
fluorobenzyl)piperazine; 

ftrans>1 -(((2-methylqui^ 
20 fluorobenzyl)piperazine; 

ffrans>1-(((5J-dibromoquinolin-8-yl)oxy)methyl)carbonyl-2 ? 5-dime 
fluorobenzyl)piperazine; 

ffrans>1-(((5J-diiodoquinolin-8-yl)oxy)methyl)rarbonyl-2,5-dimeth 
fluorobenzyl)piperazine; 
25 ftransJ-1-(((5-nitroquinoli^ 

(fransj-1-(((quinolin-5-yl)oxy^ 

^rans;-1-(((5-(hydroxysulfonyl)-7-iodoquinolin-8-yl)oxy)methyl) 
fiuorobenzyl)piperazine; 

ffransJ-1-(((2-phenyl-4-oxo^H-1-benzopyran-7-yl)oxy)methyl)carbonyl-2 t 5-dim^ 
30 fluorobenzyl)piperazine; 
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( r frans>1-((2-carboxy-2,5J 1 8-tetramethy!-2,3-dihydro-1-ben^^ 

2,5-dimethyl-4-(4-fluorobenzyI)piperazine; 
(^ansj- 1-(((2-oxo-3-chloro^ 

(4-fluorobenzyl)piperazine; 
5 (fransj-1-(((2H3xo-3-(diethyiam 

2 ? 5-dimethyl-4-(4-fluorobenzyl)piperazine; 
ftrans>1 -(((2-oxo-6-methoxy-2H-1-be^ 

fluorobenzyl)piperazine; 
(frans>1 -(((2-oxo-2H-1-benzop 
10 fluorobenzyl)piperazine; 
(7ransJ- 1-((2-methoxy-4-formy^^ 

fluorobenzyl)piperazine; 
(frartsj-1-((2-methoxy^-formy^ 

fluorobenzyl)piperazine; 
1 5 (trans) A -((2-methoxy^-formylph^^ 

fluorobenzyl)piperazine; 
ftransj-1 -((2-ethoxy-4-form^ 

fluorobenzyl)piperazine; 
ftransj-1-({2-carboxy^-formyiphen^^ 
20 fluorobenzyl)piperazine; 
(fransj- 1-((2,4-dichloro-6^ 

fluorobenzyl)piperazine; 

ffrans>1-((2 l 4-dinitro-6-formylphenoxy)methyl)carbonyl-2,5-dimeth 
fluorobenzyl)piperazine; 
25 (f rans;- 1 -((2, 4-dinitro-6-ra 

fluorobenzyl)piperazine; 
(fransJ-1-((2,4<iinitro-6-m^ 

fluorobenzyl)piperazine; 
(trans>1 -((2,5-dinitrophe™ 
30 (fransJ-1-((2-nitro-5-methy^ 
(frans^- 1-((2-nitro-4-chloro^ 
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^rans;-1-((2,4-dinitrophenoxy)methyl)carbonyl-2 t 5-dimethyM-(4-fluoroben 
(YransJ-1 -((2-nitro^-for^ 

(fransj-1-((2-nitro^ormyl-6^ 

fluorobenzyl)piperazine; 
5 (frans)-1-((2-nitro^-carboxyp^ 
(fransj- 1 -( (2-n itro^-me 
ftrans>1-((2,6-dinitro^-m^ 

fluorobenzyl)piperazine; 

^rans>1-((2-nitro^-(carboxymethyl)phenoxy)methyl)carbonyl-2,5-di 
10 fluorobenzyl)piperazine; 

(fransJ-1-((2,6-dichlorophenoxy)me^ 

(trans)- 1-((3-methoxy-5-chlorophenoxy)methyl)carbpnyl-2,5-dimethyl^(4- 

fluorobenzyl)piperazine; 
(frans> 1-((4-cyanophenoxy)m^ 
15 (frans>1-((4-(1-methyl-1-phe^ 

fluorobenzyl)piperazine; 

^rans;-1-((3-(ethylaminoM-methyIphenoxy)methyl)carbonyl-2 f 5-dim 

fluorobenzyl)piperazine; 
tfrans;-1-(((2-acetylnaphthale^^ 
20 fluorobenzyl)piperazine; 

^rans>1-((2-(carboxymethyl)phenoxy)methyl)carbonyl-2,5-dimethyM 

fluorobenzyl)piperazine; 
(fransJ-1-((4-(carboxyme^ 

fluorobenzyl)piperazine; 
25 (frans>1 -(((benzotriazol-l-yl)o^^ 
(frans>1-(((quinolin-2-yl)oxy^ 
tfrans;-1-((4-formylphenoxy)m^ 

(frar7s;-1-((2,6-dimethoxy^-formyiphenoxy)methyl)carbonyl-2 t 5-dim 
fluorobenzyl)piperazine; 
30 ftrans>1-((3,4-dimethoxypheno^ 
ftrans;-1-((2A6-tri^butyl)pheno^ 
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(trans)- 1-((2,6-dimethoxy-4-(methoxycarbo 

fluorobenzyl )piperazine; 
ftrans;-1-((3-trifluorometho^ 

fluorobenzyl)piperazine; 
5 (frans;-1-((2-methyl-5-am 

fluorobenzyl)piperazine; 
ftransj-1 -((4-(4-cyanophenyl)pte^ 

fluorobenzyl)piperazine; 
(fransJ-1-((3-nitro-^ 

10 ^rans;-1-((3-methylphenoxy)methyl)carbonyl-2 f 5-dimethyW 
(?rans;-1-((4-methylphenox)me^^ 

^rans;-1-((4-(methoxycarbonyl)methylphenoxy)methyl)carbonyl-2 t 5-dim 
fluorobenzyl)piperazine; 

ffrans;-1-(((carbazol-2-yl)oxy)methyl)rarbonyl-2 1 5-dimethyM-(4-fl 
15 (trans)-! -(((2-oxo-1 ,3-benzothiol-2-on-6-yl)oxy)methyl)carbonyl-2 f 5-dimethyl-4-(4- 

fluorobenzyi)piperazine; 

f/rans;-1-(((2-phenyW-oxo-4H-1-benzopyran-3-yl)oxy)methyl)c^rbonyl-2 t 5 
fluorobenzyl)piperazine; 

(trans)-1-{{ (2-oxo-4-methyl-2H-1-benzopyran-7-yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
20 fluorobenzyI)piperazine; 

^rans;-1-((4-nitrophenoxy)methyl)carbonyl-2 f 5-dimethyl-4-(4-fluorobe 
^ransJ-1-((3-carboxy^-aminophenoxy)methyl)carbonyl-2 ? 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(fransj-1-((2-methoxy-5-aminopheno^ 
25 fluorobenzyl)piperazine; 

^rans;-1-(((2-phenyl-4-oxo-2 t 3-dihydro-4H-1-benzopyran-6-yl)oxy)methyl)ra 

dimethyl-4-(4-fluorobenzyl)piperazine; 
^rans>1-(((quinolin-6-yl)oxy)methyl)carbonyl-2,5-dimethyl-4-(4-fl 
^rans;-1-((2,3-diaminophenoxy)methyl)carbonyl-2,5-dimethyl-4^^ 
30 ^rans;-1-((4-(hydroxysulfonyl)phenoxy)methyl)carbonyl-2,5-dimethy 

fluorobenzyl)piperazine; 
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(trans)- 1-(((fluor non-9-on-2-yl)oxy)methyl)cart)onyl-2,5-dimethyl-4-(4-fluorobenzyl)pipera2ine; 
ffrans>1-(((5,67 t 8-tetrahydronaphthalen-1-yl)oxy)methyl)rarbonyl-2,^ 

fluorobenzyl)piperazine; 
(fransJ-1-(((5,6J3-tetrahydronapM^ 
5 fluorobenzyl)piperazine; 

(fransJ-1-((2A6-tribromophenoxy)me^^ 

ffr9nsj-1-((2,6-dibromo^-cyanophenoxy)methyl)carbonyI-2 t 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(trans)A -((2-fluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
10 (7ransj-1-((2,3,5,6-tetrafluorophen^^ 

fluorobenzyi)piperazine; 
ffrans>1-((2,6-difluorophenoxy)methyl)carbonyl-2 f 5-dimethyM-(4-fluorobe 
ftransj-1-((2,3-dichlorophenoxy)me^ 
(7ransJ-1-((2,3,6-trichlorophe^ 
15 (fransj-1-((2<hloro^,5-dimethy^ 

fluorobenzyl)piperazine; 
(fransJ-1-((2,5<iichlorophenoxy)met^ 

^/ans>1-((2-ch!oro-5-methylphenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 
20 (fransj-1-((2-(methylrarbonyl)amin^ 

fluorobenzyl)piperazine; 
|7ransJ-1-((2~isopropoxyphenoxy)methyl^^ 
(fransJ-1-((2-(benzyioxy)phenoxy)m^ 
(7rans;-1-((2-ethoxyphenoxy)m 
25 (fransJ-1-((2-phenylphenoxy)methyl^^ 

^ransj-1-((2-(methoxycarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyM-(4- 

fluorobenzyl)piperazine; 
(fransJ-1-((2-(ethoxycarbonyl)ph 
fluorobenzyl)piperazine; 
30 (fransj-1 -((2-acetylphenoxy)methyl)^ 
(fransj-1-((2-(ethylrarbonyl)ph^^ 
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(trans) 
(trans)' 
(trans)' 

5 (trans) 
(trans)- 
(trans)- 
(trans)- 
(trans)- 
10 (trans)- 

(trans)- 
(trans)- 

1 5 (trans)- 

(trans)- 
(trans)- 



20 



25 



30 



(trans)- 
(trans)- 
(trans)- 
(trans)- 
(trans)- 
(trans)- 
(trans)- 
(trans)- 
(trans)- 
(trans)- 
(trans^ 
(transy 



■1-((2-(Nbutyl)phenoxy)methyl)carbonyl-2,5-dimethyM-(4-fIuorob 
'1-((2-isopropylphenoxy)methyO 

1-((2-(1-methylpropyl)phenoxy)methyi)carbonyI-2 t 5~dimethyl-4-(4- 
fluorobenzyl)piperazine; 
•1-((2,3-dimethylphenoxy)me% 
1 -((2,3.5-trimethylphenoxy^ 

1-((2 l 3,6-trimethylphenxoy)methyl)carbonyl-2 f 5-dimethyl-4-(4-fluoroben 
1 -((2,4-dimethylphenoxy)methy^^ 
1-((2A6-trimethoxy)methyl)carbony^^ 

1-((2-methyl-5-isopropylphenoxy)methyl)Mrbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 

1-((2,5-dimethylphenoxy)methyl)carbonyl-2,5-dimethyM-(4-fluoro 
1-((2,5-dimethyl-4-(diethylamm^ 
fluorobenzyl)piperazine; 

1-((2-(Nbutyl)-6-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 

1-((2,6-dimethoxyphenoxy)methyl^ 
1-((2-prop-3^nyl-6-methylpheno 
fluorobenzyl)piperazine; 
H(2-prop-2-enylphenoxy)methyl)cato^ 
1-((2-ethylphenoxy)methyi)rarbo^^ 
1-((2-n-propylphenoxy)methyl)ca^ 

1-((3-fluorophenoxy)methyl)carbonyi-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 

1-((3,5-difluorophenoxy)methyl)ra^ 

1-((3-chloro^-fluorophenoxy)me^ 

1-((3,5-dichlorophenoxy)methyl^ 

1-((3-iodophenoxy)methyl)carbony^ 

1-((3-(phenylamino)phenoxy)methyl)ra^ 

1-((3-(diethylamino)phenoxy)methyl)carbonyI-2 T 5-dimethyl-4-(4-fluo 

1-((3-phenylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyt)piperazine; 

1-((3-acetylphenoxy)methyl)carbony^ 



WO 98/56771 PCT/EP98/03503 



-156- 

(trans)- 1-((3-trifluoromethylphenoxy)met^ 
(trans)- 1-((3-f-butylphenoxy)methyl)ca^ 
(?rans;-1-((3-isopropylphenoxy)m^ 
(frans;-1-((3-methyl-4-acety^ 
5 fluorobenzyl)piperazine; 
(frans;-1-((3Adimethylphenoxy^ 

( r /rans;-1-((2-^butyl-5-methylphenoxy)methyl)rarbonyl-2,5-dimeth 
fluorobenzyl)piperazine; 

^rans^1-((2-isopropy!-5-methylphenoxy)methyl)carbonyl-2 f 5-dimethyl-4-(4- 
10 fluorobenzyl)piperazine; 
(fransJ-1-((3-ethylphenoxy)m^ 

^rans>1-((2,6-dimethyl-4-bromophenoxy)methyl)carbonyl-2 f 5-dim 

fluorobenzyl)piperazine; 
tfransj-1-((2,6-dibromo-4-fluo^^^ 
1 5 fluorobenzyl)piperazine; 
(7rans> 1 -((2-bromo-4-chloro 

fluorobenzyl)piperazine; 
(fransJ-1-((2-methyW-cto 

fluorobenzyl)piperazine; 

20 ^ransj-1-((2-isopropyM-chloro-5-methylphenoxy)methyl)carbonyl-2,5-di 

fluorobenzyl)piperazine; 

(frans;-1-((4-(methylrarbonyl)aminophenoxy)methyl)carbony!-2,^ 
fluorobenzyi)piperazine; 

(transj-1-((4-ethoxyphenoxy)me^ 
25 (fransj- 1-((4-propoxypheno^ 

ffransj-1-((4-n-butoxyphenoxy)me^ 

(frans>1-((4-n-hexoxyphenoxy)methy0^ 

(fransJ-1-((4-n-heptoxyphenoxy)m^ 

ftrans;-1-((4-(propoxyrarbonyl)^^ 
30 fluorobenzyl)piperazine; 

^rans>1-((4-(ethylcarbonyl)phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4-fluorobenzy0 
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^rans>1-((4-(1J,3,3-tetramethylbutyl)phenoxy)methyl)carbonyl-2,5 

fluorobenzyl)piperazine; 
(trans)-! -((4-(1 ,1 -dimethylpropyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(fransJ-1-((4-(1-methylpropy^ 

fluorobenzyl)piperazine; 
(frans> 1-((2-methoxy-4-me^ 

fluorobenzyl)piperazine; 
ftransH -((2-acety W-m^ 

fluorobenzyl)piperazine; 
(frans;-1-((2-(NbutylM-me^ 

fluorobenzyl)piperazine; 

^rans>1-((3-(ethylamino)-4-methylphenoxy)methyl)carbonyl-2 f 5-di 
fluorobenzyl)piperazine; 

ffrans^1-((4-(methoxycarbonyl)methylphenoxy)methyl)carbonyl-2 T 5-dim 
fluorobenzyl)piperazine; 

^ransJ-1-((4-ethylphenoxy)methyl)carbonyl-2,5-dimethyM-(4-fl 
tfrans^l -((4-n-propylphenoxy^ 
ftran^ 1 -((2-carboxyphen^ 

^ransJ-1-((2-cait)Oxy-4,6-dibromophenoxy)methyl)carbonyl-2,5-dimethy 
fluorobenzyl)piperazine; 

firans>1-((2-carboxy^ ? 6-dichlorophenoxy)methyl)carbony!-2,5-dim 
fluorobenzyl)piperazine; 

(Yrans>1 -((2-rarboxy^ 

fluorobenzyl)piperazine; 
(fransJ-1-((2-carboxy-6-methoxyphenoxy^^ 

fluorobenzyl)piperazine; 
tfransj- 1-((2-rarboxy-6-methylpte^ 

fluorobenzyl)piperazine; 
ftrans>1-((2-carboxy-5-chloroph^^ 

fluorobenzy i)piperazine ; 
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(fransj- 1-((2-rarboxy-5-methoxyphenoxy)m^ 

fluorobenzyl)piperazine; 
(frans;«1-((2-carboxy-5-methylphenoxy)m^^^ 

fluorobenzyl)piperazine; 
5 (frans>1-((2-c^rboxy-4-bromophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans>1-((2-carboxy^-fluorophenoxy)met^^^ 

fluorobenzyl)piperazine; 
(?ransJ-1-((2-carboxy^-chloropheno 
1 0 fluorobenzyl)piperazine; 

(frans>1-((2-carboxy^-iodophenoxy)meto^^ 

ffrans;-1-((2-carboxy-4-methoxyphenoxy)methyl)rarbonyI-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(fransJ-1-((2-chlorophenoxy) 
15 (fransj-1-((2 t 3,4-trichloropheno^ 

(frans;-1-((2A4,5,6-pentachloropheno^ 

fluorobenzyl)piperazine; 
(fransJ-1-((2 t 4,5-trichlorophe^ 
(fransj- 1-((3-methoxyphenoxy)m^ 
20 (fransj-1-((3-(methoxyrarbonyl)pheno^ 

fluorobenzyl)piperazine; 
(frans>1-((3-(ethoxyrarbonyl)pte^ 

fluorobenzyl)piperazine; 
ffrans;-1-((4-bromophenoxy)methyl)carbonyI-2,5-dimethyl-4-(4-fluoro^ 
25 ftransj-1-((2,6-dimethyl-4-bromopte^ 

fluorobenzyl)piperazine; 
(frans>1-((3,5-dimethyM-bromopte^ 

fluorobenzyl)piperazine; 
(fransJ-1-((3-methyM-chloro^^ 
30 fluorobenzyl)piperazine; 
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(fransj-1-((2-isopropyM-ch!oro-^^ 

fluorobenzyl)piperazine; 
(fransJ-1-((4-ethoxyphenoxy)m^ 
(frans^1-((2-(f-butyl)-4-me^ 
5 fluorobenzyl)piperazine; 
ftransj-1 -((3-formyM-^ 

^rans;-1-((2-methoxy-4-prop-3-enylphenoxy)methyl)carbonyl-2 t 5-dimet 
fluorobenzyl)piperazine; 

^rans>1-((2-(1-phenyethylH-chlorophenoxy)methyl)carbonyl-2 t 5-dim 
10 fluorobenzyl)piperazine; 

^ransj-1-((4-(ethoxycarbonyl)methylphenoxy)methyl)carbonyl-2 t 5-dim 

fluorobenzyl)piperazine; 
(fransJ-1-((4-trifluorometho^ 

fluorobenzyl)piperazine; 
15 (frans>1-((3-fluoro-4-chlorop 
(fransJ-1-((2-fluoro^-chloro^ 
(fransJ-1-(((7-methoxynapht^ 

fluorobenzyl)piperazine; 
(?rans>1 -((2-benzyloxy^-cyanophenox^^^ 
20 fluorobenzyl)piperazine; 

(fransj-1 -((2-chloro-3,5-dimethoxyp 

fluorobenzyl)piperazine; 

/f/ians>1-((2-bromo-3,5-dimethoxyphenoxy)methyl)carbonyl-2,5-dime^ 
fluorobenzyl)piperazine; 

25 ffransj-1-((3 t 5"dimethoxy-4-bromophenoxy)methyl)carbonyl-2,5-dimethy 

fluorobenzyl)piperazine; 

ffrans;-1-((2 t 6-dibromo-3 t 5"dimethoxyphenoxy)methyl)c^rbonyl-2 l 5-dim 

fluorobenzyl)piperazine; 
(transJ-1-((4-chlorophenoxy)methyO 
30 (frans>1-((3-nitropheno^ 

(7rans;-1-((2-methyl-3-nitropheno^^ 



WO 98/56771 



PCT/EP98/03503 



-160- 

(YransJ-1-((3,5-dimethoxyphenoxy)meto^^ 

^ransJ-1-((2-nitro-3-carboxy-6-methylphenoxy)methyl)carbonyl-2 t 5-dim 

fluorobenzyl)piperazine; 
(trans)-l -((3-cyanophenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4-fluorobenzyl)piperazine; 
5 (frans>1-((2-methoxy-5-nitropte^ 

fluorobenzyl)piperazine; 
(fransj-1-((2-nitro-5-carboxypheno^^^ 
ftrans> 1-((3-(carboxymethyl)pte^ 

fluorobenzyl)piperazine; 
10 (frans;-1-((2-methoxy-5-carboxy^ 

fluorobenzyl)piperazine; 
(fransj-1-((4-(dimethyiamino)m^ 

fluorobenzyl)piperazine; 
ffrans;-1-((4-(2-(dimethylamino)ethylphenoxy)methyl)rarbonyl-2,5-dimeth 
1 5 fluorobenzyl)piperazine; 

( f fransJ-1-((3-carboxyphenoxy)methyt)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piper^^^ 
(fransj-1 -(((naphthalen-1-yl^ 
(frans>1 -(((5-aminonaphthalen-1-y0 

fluorobenzyl)piperazine; 
20 (trans)-! -((3-nitro-4-aminophenoxy)methyl)ra^ 

ffrans^1-((2,6»di(Nbutyl)-4-methytphenoxy)methyl)rarbonyl-2,5-di^ 

fluorobenzyl)piperazine; 
ftransJ-1-((3-carboxy-4-nitrophe^^ 

ffransJ-1-((2-methyl-5-carboxyphenoxy)methyl)carbonyl-2 f 5-dimethyl-4-(4- 
25 fluorobenzyl)piperazine; 

(transj-1-((2-nitro-4-aminophenoxy)m 
(fransj-1-((4-(benzyloxy)phenoxy)me^ 
ftrans>1-((4-(aminocarbonyl)phenoxy)^^ 
fluorobenzyl)piperazine; 
30 (frans>1 -((3,5-di(trifluoromet^ 

fluorobenzyl)piperazine; 
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ffrans>1-((2,4-dibromophenoxy)methyl)rarbonyl-2 t 5-dimethyl-4-(4-fluorob 
(fransj- 1 -((2, 6-dibromo-4-m^ 

fluorobenzyl)piperazine; 
(YransJ-1-((2,4-dichlorophenoxy)me^^ 
5 (fransJ-1-((3-methoxyphenoxy)methyl^^ 
ftrans>1-((3,5-dimethyl-4^ 

fluorobenzyl)piperazine; 
(fransj-1-((3,5-dicarboxyphenoxy)me^^ 
(fransJ-1-((2-chloro-4-carboxy^^^ 
1 0 fluorobenzyl)piperazine; 

ffrans;-1-((2,6-dichloro-4-carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(YransJ- 1-(((2-carboxyquino!in-4^ 

fluorobenzyl)piperazine; 
1 5 (trans)^ -((2 t 6-dimethyl-4-formylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
ffrans;- 1-((2,6-di^butyl)-4-c^ 

fluorobenzyl)piperazine; 
(^ra^s^1-((2-amino-5-ca^boxyphenoxy)methyl)c^rbonyi-2 t 5-dimethyl-4-(4- 
20 fluorobenzyi)piperazine; 
(trans;- 1-((2,6-di^butyl)-4-(hyd 

fluorobenzyl)piperazine; 
(frans;-1-(((4-rarboxyquinolin-2^ 

fluorobenzyl)piperazine; 
25 (frans;-1-((3-nitro-4-chloro^ 

(trans)^ -((3-ethyl-4-chloro-5-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(fransj-1 -((3,5-di(methoxycato^ 

fluorobenzyl)piperazine; 
30 (7ransj-1-((2-(morpholin-4-yi)me%^ 

fluorobenzyl)piperazine; 



WO 98/56771 



PCT/EP98/03503 



-162- 

ft/ansj-1-((2-methoxy-4-cyanophenoxy)methy0 

fluorobenzyOpiperazine; 
(fransJ-1-((2-chloro-4-bromophenoxy)m^ 

fluorobenzyOpiperazine; 
5 ftrans>1-((24rifluoromethylphenoxy)met^^^ 

ftransJ-1-((2-methylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyI)pi 
^rans>1-((2-methyl-4-acetylphenoxy)methyl)carbonyl-2 f 5-dimethyl-4^ 

fluorobenzyOpiperazine; 
(frans;-1-((3-(dimethylamino)phenoxy)m^ 
10 fluorobenzyOpiperazine; 

(fransJ-1-((3-methyl-4-acetylphenoxy)me%^ 

fluorobenzyOpiperazine; 
^rans;-1-((3,5-dimethylphenoxy)methy0carbonyl-2,5-dimethyl^ 
ffrans;-1-((4~phenylphenoxy)methy0carbonyl-2,5-dimethyl-4-(4-fluoro^ 
15 ^rans>1-((4-(ethoxycarbony0phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
ftransJ-1-((4-acetylphenoxy)methyl)carbonyl^ 
(fransJ-1-((4-benzylphenoxy)methy0carbony^ 

(frans>1-((2-methoxy-4-carboxyphenoxy)methy0carbonyl-2,5-dimethyl-4-(4- 
20 fluorobenzyOpiperazine; 

(fransj-1-(((3-carboxynaphthalen-2-yl)o^^ 

fluorobenzyOpiperazine; 
^rans;-1-((2-(hydroxymethyl)phenoxy)methy0rarbonyl-2,5-dimethyl-4-(4- 

fluorobenzyOpiperazine; 
25 ftran$J-1-(((quinolin-8-y0oxy)me%^ 

^rans;-1-((3-aminophenoxy)methy0carbonyl-2 t 5-dimethyt-4-(4-fluorobenzy0pi 
ftransj-1-((4-(aminocarbony0phenoxy)m 

fluorobenzyOpiperazine; 

(fransj-1-((3,5-dimethoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobe 
30 ^rans>1-((2-(cyclohexyl)phenoxy)methy0carbonyl-2,5-dimethyl-4-(4-fluora 

^rans>1-(((quinolin-6-yl)oxy)methy0carbonyl-2,5-dimethyl-4-(4-fluorobenzy0piperazine; 
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^rans;-1-((2 f 4-dichloro-3-methylphenoxy)methyl)carbonyl-2,5-dim 

fluorobenzyl)piperazine; 
(fcans>1-((2,5-dimethylphenoxy)me%^ 
(frans)-1-((3-bromophenoxy)methyl)ra^ 
5 (frafls>1-((3-(methylcarbonyl)ami^^ 

fluorobenzyl)piperazine; 
tfransH-((3-acetylphenoxy)methy^ 
(frar?sJ-1-((3-trifluoromet^ 
ftra/7S>1-((4-bromophenoxy)methyl)ra^ 
1 0 (trans)^ -((24ormylphenoxy)methyl)carbony^^ 

ffrans;-1-((2-methoxy-5-formylphenoxy)methyl)carbonyl-2 l 5-dimeth 
fluorobenzyl)piperazine; 

^ransj-1-(((tropinon-yl)oxy)methyi)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)pip 

ftransj-1-((2-nitro-5-fluor^^ 
15 ftransJ-1-((2-nitro-54ormyl^^ 

(fransj-1-((3-formyM-nitrophe^ 

(fransj- 1-((2-carboxy-5-nitro^ 

ffransJ-1-((2-amino-4-nitro^ 

(fransj- 1-((2-amino-3-carboxyphen^^ 
20 fluorobenzyl)piperazine; 

tfransj- 1-((2-nitro^ 

(fransj-1 -((2,6-dichloro-4-nto^ 
fluorobenzyl)piperazine; 

ffransJ-1-((3-fluor(>4-nitrophenoxy)methyl)carbonyl-2 ) 5-dim 
25 (fransJ-1-((2,3-difluoro-6^^ 

fluorobenzyl)piperazine; 

ffransj- 1-((2-chlorch4-nitrophenoxy)methyl)rarbonyl-2,5-dime 
(fransJ-1-((2-nitrcn^ 

(TransJ-1-((2-bromo-4-methylpheno 
30 fluorobenzyl)piperazine; 

(fransJ-1-((3-chlorophenoxy)met^ 
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( r fransJ-1-((3,4-dichlorophenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(^^ 
(frans^l-ftS.S-dichloroph 
(frans^l-ftSAS^rimethylphenoxyJme^ 
(trans)' 1-((4-fluorophenoxy)methyl)carbo^^ 
5 (frans>1 -((3,5-dimethyl-4-^ 

fluorobenzyl)piperazine; 
(trans)- 1-((4-methoxyphenoxy)methyl)ra^ 
(fransj- 1-((4-(methoxycarbonyl)^^ 

fluorobenzyl)piperazine; 
10 (frans;-1-((4-trifluoromet^ 

ftrans>1-((4^butylphenoxy)meto^^ 
ftrans;-1-((4-isopropylphenoxy)me^ 
ftransj-1-(((naphthalen-2-yl)oxy)m^ 
tfrans> 1-(((6-bromonaphthalen-2-y0^ 
1 5 fluorobenzyl)piperazine; 
(Yrans;-1 -((3-(hydroxyme^ 

fluorobenzyl)piperazine; 
(transJ-1-((2-methoxy-5-(hydroxymethyO^ 

fluorobenzyl)piperazine; 
20 (fransJ-1-(((1,3-benzodioxolan-5-yO^ 

fluorobenzyI)piperazine; 
(frans>1-((2,6-dimethyl-4-nitro^ 

fluorobenzyl)piperazine; 
^ransJ-1-((2-nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-{4^^ 
25 ftransJ-1-((2-methoxy-4-(amino)me^ 

fluorobenzyl)piperazine; 
(f/ansJ-1-((3-(aminorarbonyl)phe^^ 

ffluorobenzyl)piperazine; 
(frans)-1-((3-(methoxycarbonyi)methy^ 
30 fluorobenzyl)piperazine; 
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(fransj- 1-((2-(4-phenylrarbo 

fluorobenzyl)piperazine; 

^rans>1-((2-(1-methyl)cyclohexyl-2,4-dimethylphenoxy)m 
fluorobenzyl)piperazine; 
5 ffrans>1-((2-(benzyloxycarbony^ 
fluorobenzyl)piperazine; 

^rans>1-((2-(4-(methyl)phenylcait)onyl)-5-methoxyphenoxy)m 

fluorobenzyl)piperazine; 
(fransJ-1-((2-phenylcarbonyl-5-octoxyphe^^ 
1 0 fluorobenzyl)piperazine; 

^ransJ-1-((4-octylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobe 
(frans;-1-((2-(2-(carboxy)phe^^^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 

^rans;-1-((2-phenylcarbonyl-5-methoxyphenoxy)methyl)carbonyl-2 f 5-d 
15 fluorobenzyl)piperazine; 

ffrans>1-((2-methoxy^-(3-hydroxyprop-2-enyl)phenoxy)methyi)carbonyl-2,5-d 

fluorobenzyl)piperazine; 
(fransj-1 -(((3-(phenylami™^ 

fluorobenzyl)piperazine; 
20 (fransj-1-(((6-(phenyicarbony0 

fluorobenzyl)piperazine; 

^rans;-1-((2-((2-phenylethyl)carbonyl)phenoxy)methyl)carbonyl-2 t 5 

fluorobenzyl)piperazine; 
(fransJ-1-((4-((4-fluorophenyl)ra^ 
25 fluorobenzyl)piperazine; 
ftransj-1 -((2-(phenylamino)c^^ 

fluorobenzyl)piperazine; 
(fransj-1-((2-phenylrarbonylpheno^ 

fluorobenzyl)piperazine; 
30 (frans^l -((2-phenylcarbonyl-4-^ 

fluorobenzyl)piperazine; 
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(YransJ-1-((4-(4-chlorophenyl)carbonylpte^ 

fluorobenzyl)piperazine; 
ffransJ-1-((4-ben2ylcarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
5 (fransJ-1-((2-phenylcarbonyl-4-methylphenoxy)^ 

fluorobenzyl)piperazine; 
^ransJ-1-((4-(2-methylrarbonylethyl)phenoxy)methyl)carbonyl-2,5-dim 

fluorobenzyl)piperazine; 
(fransJ-1-((4-phenylcarbonylphenoxy)methyl)rarbonyl-2,5-dimethyM-(4- 
10 fluorobenzyl)piperazine; and 

^ransJ-1-((3-phenylcarbonylphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine. 

C. In a similar manner, the following compounds of formula (lb) were made: 
1-((3 t 4,5-trimethoxyphenoxy)methyl)carbonyl-4-(benzyl)piperazine; NMR (CDCI 3 ) 7.6 (m, 3), 7.5 
1 5 (m, 4), 6.2 (s, 2), 4.6 (m, 4), 4.2 (m, 4), 3.8 (m, 9), 3.4 (m, 1 ), 2.6 (m, 1 ) ppm; 

1-((3-methoxyphenoxy)methyl)carbonyl-4-(benzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 

5), 6.5 (m, 4), 4.6 (s, 2), 3.8-3.5 (m, 9), 2.4 (m, 4) ppm; 
1-((3 t 4-dimethoxyphenoxy)methyl)carbonyl-4-(benzyl)piperazine; NMR (CDCI 3 ) 7.8 (rn, 2), 7.4 
(m, 3), 6.8 (d, 1), 6.6 (d, 1), 6.4 (dd, 1), 4.8 (d, 2), 4.3 (m, 3), 4.0 (m, 1), 3.7 (s, 3), 3.65 
20 (s, 3), 3.6-3.3 (m, 8). 3.2-2.9 (m, 3) ppm; 

1 -((phenoxy)methyl)carbonyl-4-(benzyl)piperazine and 1 -(chloro)acetyl-4-(benzyl)piperazine; 

NMR (CDCI 3 ) 7.3 (m, 7), 7.0 (m, 3), 4.7 (s, 2), 3.6 (m, 6), 2.4 (m, 4) ppm; 
1-((4-chlorophenoxy)methyl)carbonyl-4-(benzyl)piperazine and 1-(chloro)acetyl-4- 

(benzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 7), 6.9 (m, 2) t 4.6 (s, 2), 3.6 (m, 6), 2.4 (m, 4) 
25 ppm; 

1-((3-cyanophenoxy)methyl)carbonyl-4-(benzyi)piperazine; NMR (CDCI 3 ) 7.3 (m, 2), 7.0 (m, 4), 
6.8 (m, 3), 4.4 (q, 2), 4.2 (d, 1), 3.9 (d, 2), 3.6 (m, 3), 3.0 (m, 3), 2.6 (m, 2) ppm; 

1-((4-cyanophenoxy)methyl)carbonyl-4-(benzyl)piperazine; NMR (CDCI 3 ) 7.6 (m, 4), 7.4 (m, 3), 
7.0 (d, 2), 4.9 (q, 2), 4.6 (d, 1), 4.3 (d t 2), 4.0 (d, 2), 3.6 (t, 1), 3.4 (d, 2), 3.0 (m, 2) ppm; 
30 1-((3-(1-methylimidazolin-2yl)phenoxy)methyl)rarbonyl-4-(benzyl)piperazine; NMR (CDCI 3 ) 7.5 

(m, 6), 7.2 (m, 3), 5.0 (d, 2), 4.0 (m, 4), 3.3 (q, 4), 3.0 (m, 6) ppm; 
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1-((4-chloro-2-aminocarbonylphenoxy)methyl)rarbonyl-4-(4-chlorobenzyl) NMR 

(DMSO-d 6 ) 8.7 (s, 1), 7.8 (s, 1), 7.7 (s, 1), 7.6 (dd, 1), 7.4 (q, 3), 7.2 (d, 1), 5.0 (s, 2), 3.4 
(br d, 4), 3.3 (s, 2), 2.4 (br d, 4) ppm; 

1-((5-chloroquinolin-8-yloxy)methyl)carbonyl-4-(4-fluorobenzyl)pipera2ine; NMR (DMSO-d 6 ) 9.0 
5 (s, 1), 8.5 (d, 1), 7.75 (dd, 1), 7.65 (d, 1), 7.4 (q, 2), 7.1 (d f 1), 5.1 (s, 2), 3.5 (m, 6), 2.4 

(br d, 4) ppm; 

1-((3-trifluoromethoxyphenoxy)methyl)carbonyl-4-(benzyl)pipera2ine; 

1-(3-(3,4,5-trimethoxyphenoxy)propyl)carbonyl-4-(benzyl)piperazine; 

1-(1-(3,4,5-trimethoxyphenoxy)propyl)carbonyl-4-(benzyl)piperazine; 
10 1-(1-(3,4 1 5-trimethoxyphenoxy)pentyl)carbonyl-4-(benzyl)piperazine; 

1-((4-methoxyphenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

1-((3,5-dimethoxyphenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

1 -((3-chlorophenoxy )methy I )carbony l-4-(benzy l)piperazine; 

1-(1-(3 ? 4 l 54rimethoxyphenoxy)ethyl)carbonyl-4-(benzyl)piperazine; 
15 1-((3,4-dichlorophenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

1-((3 t 5-dichIorophenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

1-((3 l 4,5-trimethyIphenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

1-((4-nitrophenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

1-(1-(3 f 4,5-trimethoxyphenoxy)septyl)carbonyl-4-(benzyl)piperazine; 
20 1-(1-(3 f 4 t 5-trimethoxyphenoxy)-2-methylpropyl)carbonyl-4-(benzyi)piperazine; 

1-(1-(3,4,5-trimethoxyphenoxy)butyl)carbonyl-4-(benzyl)piperazine; 

1-((4-bromophenoxy)rnethyl)carbonyl-4-(benzyl)piperazine; 

1-((4-fluorophenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

1-((4-trifluoromethylphenoxy)methyl)carbonyl-4-(benzyl)piperazine; 
25 1-(((4-chlorophenyl)thio)methyl)carbonyl-4-(benzyl)piperazine; 

1-((2-chtorophenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

1-((4-(benzyloxy)phenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

1-((4-(methoxycail3onyl)phenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

1-((4-(amino)phenoxy)methyl)carbonyl-4-(benzyl)piperazine; 
30 1-((4-hydroxyphenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

1-((4-(1-methylethyl)phenoxy)methyl)rarbonyl-4-(benzyl)piperazine; 
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-({4-(2,2-dimethylethyl)phenoxy)methyl)rarbonyl-4-(benzyl)pipera2ine; 

-((4-(acetyl)phenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

-((napthalenyl-2-oxy)methyl)carbonyl-4-(benzyl)piperazine; 

-((4-chloro-3,5-dimethylphenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

-((1,3-benzodioxolyl-5-oxy)methyl)carbonyl-4-(benzyI)piperazine; 

-((2 t 4 l 6-trichlorophenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

-((2 t 3,4,5 l 6-pentafluorophenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

-((2-(benzyloxy)-4-cyanophenoxy)methyl)carbonyl«4-(benzyl)piperazine; 

-((2-chloro-4-bromophenoxy)methyl)carbpnyl-4-(benzyl)piperazine; 

-((3-bromophenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

-((3 t 5-trifluoromethylphenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

-(((5-oxo-67,8-trihydronaphthalen-1-yi)oxy)methyl)carbonyM-(benzyl)piperazine; 

-(((2-oxo-2H-1-benzopyran-4-yl)oxy)methy)carbonyl-4-(benzyl)piperazine; 

-((2-cyanophenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

-((4-methyl-3,5-dibromophenoxy)methyI)carbonyl-4-(benzyl)piperazine; 

-((quinolinyl-6-oxy)methyl)carbonyl-4-(benzyl)piperazine; 

-(((diphenyl)methoxy)methyl)carbonyl-4-(benzyl)piperazine; 

-((3-(morphoiin-4-yl)phenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

-((2-bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine, hydrochloride salt; 

-((pyndinyI-3-oxy)methyl)carbonyl-4-(benzyl)piperazine; 

-((2-(benzyl)phenoxy)methyl)carbonyl«4-(benzyl)piperazine; 

-((4-(benzyl)phenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

-((4-(formyl)phenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

-((2-(prop-3-enyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2 t 6-dibromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((benzothiazolyl-2-oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((4-cyclohexylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((4-(benzyloxy)carbonylphenoxy)methyl)carbonyW-(4-chlorobenzyl)piperazine; 

-((5-chloroquinolinyl-8K)xy)methyl)carbonyl-^(4-chIorobenzyl)piperazine; 

-((4-(imidazol-1 -yOphenoxyJmethylJcarbonyM^-chlorobenzyOpiperazine; 

-((3-chloro-5-methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
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1-((4-carboxyphenoxy)methyl)carbonyl-4-(benzyl)piperazine; 

1-((4-iodophenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazine t hydrochloride salt; NMR 

(DMSO-d 6 ) 7.6 (m, 6), 6.8 (d, 2), 4.9 (d, 2), 4.4 (m, 3), 4.0 (m, 1), 3.6 (m, 1), 3.4-2.9 (m, 
6) ppm; 

5 1-((2-methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2,6-dimethoxyphenoxy)methyl)carbony!-4-(4-chlorobenzyl)piperazine; 
1«((2-methylquinolinyM-oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-(((2,3-dihydro-1H-inden-5-yl)oxy)methyl)^ 
1-((coumarin-4-yloxy)methyl)carbonyl-4-(4--chlorobenzyl)piperazine; 
1 0 1 -((4-chlorobenzyloxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1 -(((4-chlorophenyl)amino)methyl)carbonyl-4-(4-chlorobenzyl)piperazine, hydrochloride salt; 
NMR (DMSO-d 6 ) 1 1.4 (br s, 1), 7.6 (dd, 4), 7.1 (d, 2), 6.6 (d, 2), 4.4 (m, 4), 4.0 (m t 4), 
3.6-2.9 (m, 4) ppm; 

1-((4-chloronaphthalenyl-1-oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
15 1-(((4-chlorophenyl)(methyl)amino)m^ 

1-(((di(4-chloro)phenyl)methoxy)methyl)carbonyl-4-(chlorobenzyl)piperazine; 
1-((3,5-dimethoxy-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

NMR (CDCI 3 ) 7.2 (q, 4), 6.2 (s, 2), 4.7 (s, 2), 3.9 (s, 6), 3.6 (m, 4), 3.5 (s, 2), 2.4 (m, 4) 

ppm; 

20 1-((5,7-dichloroquinolinyl-8-oxy)nnethyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((6-hydroxycoumarin-4-yloxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((3-fluoro-4-chlorophenoxy)methyI)carbonyl-4-(4-chlorobenzyl)piperazine l hydrochloride salt; 
NMR (DMSO-d 6 ) 11.8 (s, 1), 7.5 (m, 5) t 7.1 (d t 1), 6.8 (d, 1), 5.0 (q, 2), 4.3 (m, 3), 3.9 
25 (m, 1 ), 3.6-2.9 (m, 6) ppm; 

1-((2-(hydroxymethyl)phenoxy)methyl)carbonyW-(4-chlorobenzyl)piperazine; 

1-((2,4-dibromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2,4-dichlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1«((4-chloro-3-nitrophenoxy)methyl)c^rbonyl-4-(4-chlorobenzyl)piperazine; NMR (DMSO-d 6 ) 7.6 
30 (m, 6), 7.3 (d, 1), 5.0 (q t 2), 4.3 (m, 3), 3.9 (m, 1), 3.5-2.9 (m, 6) ppm; 

1-((4-bromo-2-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
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NMR (DMSO-d 6 ) 1 1 .4 (br s. 1), 7.8 (m, 2), 7.5 (m, 4), 7.2 (d, 1), 5.2 (q f 2), 4.4 (m, 3), 

4.0 (m, 1), 3.6-2.9 (m, 6) ppm; 
-((2-methoxy-5-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((4-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((4-bromo-2-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine hydrochloride salt; 
-((2-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine hydrochloride salt; 
-((3,5-dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine hydrochloride salt; 
-((2-aminocarbonyM-chlorophenoxy)m NMR 

(DMSO-d 6 ) 8.7 (br s, 1 ), 7.8 (s, 1 ). 7.7 (s, 1 ), 7.6 (dd, 1 ), 7.2 (m, 3), 7.2 (d, 1 ), 5.0 (s, 2), 

3.5 (m f 6), 2.4 (m, 4) ppm; 
-((3,5-dimethoxy-4-bromophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; NMR 

(CDCI 3 ) 7.3 (m, 4), 6.2 (s, 2), 4.7 (s, 2), 3.9 (s, 6), 3.6 (m, 4), 3.5(s, 2), 2.4 (m, 4) ppm; 
-((3-formyl-4-nitrophenoxy) NMR (CDCI 3 ) 10.5 

(s, 1), 8.2 (d t 1), 7.3 (m, 6), 4.9 (s, 2), 3.6 (m, 2), 3.5 (m, 4), 2.4 (m, 4) ppm; 
-((2-chloro-4-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((1-nitroso-3 f 6-di(hydroxysulfonyl)naphthalen-2-yloxy)methyl)carbonyl-4-(4- 

chlorobenzyl)piperazine; 
-((2-nitroso-4-hydroxysulfonylnaphthalen-1-yloxy)methyl)carbonyl-4-(4- 

chlorobenzyl)piperazine; 
-((3,6-di(hydroxysulfonyl)naphtha^ 

-((3-hydroxysulfonyl-6-aminonaphthalen-1-yloxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((3-hydroxysulfonyl-7-aminonaphthalen-^^ 

-((5-hydroxysulfonylquinolin-8-yloxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((2,3-dinitro-7-hydroxysulfonylnaphthalen-1-yloxy)methyl)carbonyt-4-(4- 

chlorobenzyl)piperazine; 
-((2-rarboxy-4-hydroxysulfonylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((2-amino-4-hydroxysulfonylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((4-formyl-2,6-di-f-butylphenoxy)me^ 

-((4-(morpholin-4-yl)methylphenoxy)methyl)rarbonyl-4-(4-chlorobenzyl)piperazine; 
-((4-(methoxycarbonyl)-2,6-dichlorophenoxy)^ 

-((4-(hydroxysulfonyl)naphthalen-1-yloxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
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1-((3,6-di(hydoxysulfonyl)-8-aminonapM^ 

chlorobenzyl)piperazine; 
1-((2-carboxy-5-aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((4-trifluromethyl-2,3,5,6 r tetra^ 

1-((2-methoxy-4-formyI-5-(2-hydroxy-3-methoxy-5-formylphenyl)phenoxy)methyl) 

chlorobenzyl)piperazine; 
1-((4-carboxy-2,3,5,6-tetrafluorophenoxy)m 

1 -((4-(adamant-1 -yl)phenoxy)methyi)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-(adamant-1-ylHHTiethylphenoxy)^ 

1-((2,4-di((1-methyl-1-phenyl)ethyl)phenoxy)methyl)carbonyl-4-(4-chloroben 
1-((2-acetyl-4-bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyi)piperazine; 
1-((2-nitro-4-Nbutylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-acetyM-chloro-5-methylphenoxy)m 

1-((2-acetyl-4-chloro-6-nitrophenxoy)methyi)carbonyM-(4-chlorobenzyl)piperazine; 

1-((2-acetyl-4 t 6-dibromophenoxy)methyI)carbonyl-4-(4-chlorobenzyI)piperazine; 

1-((2-formyl-4,6-di(NbutyI)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera 

1-((3 t 5-dinitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2 f 6-dichioro-4-ethoxycarbonylphenoxy)methyi)carbonyi-4-(4-chlorobenzyl)piperazine; 

1-((2-ethoxycarbonyl-4-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazi^ 

1-((2-methoxy-6-(prop-3-enyl)phenoxy )methyl)carbonyl-4-(4-chiorobenzyt)piperazine; 

1-((3-fluoro-4-cyanophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-acetyl-4-methyl-6-nitrophenoxy)m 

1-((2-methylbenzothiazol-5-yloxy)methyI)carbonyl-4-(4-chlorobenzyl)pi^ 
1-((2-carboxy^-(hydroxysulfonyl)ph 

1-((4-(4-(trifluoromethyl)phenoxy)phenoxy)methyl)carbonyl-4-(4-ch 
1-((2-(1H-pyrazol-3-yl)-4-chloro-5-m^ 

chlorobenzyl)piperazine; 
1-((2-(1H-pyrazol-3-yl)-4-chiorophenoxy )methyl)carbonyl-4-(4-chlorobenzyI)piperazine; 
1-(((2-phenyM-oxo-7-hydroxy^H-1-benzopyran-3-yl)oxy)methyl)carbonyl-4-(4- 

chlorobenzyl)piperazine; 
1-((2-chloro-3-trifluoromethyl^^ 
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((2-methoxy-4-(butoxymethyl)phenoxy)methyl)carbonyl-4-(4-chloroben 
((6-hydroxyquinolin-2-yloxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
((2-methoxycartDonyl-6-methoxyphenoxy)methyl)carbonyl-4-(4-ch!orobenzyi)piperazine; 
((2,5<li(^butyl)-4-methoxyphenoxy)m 

((2-formyl-4-methylphenoxy)methyl)carbonyl-4-(4-chtorobenzyl)piperazine; 
((2-(2H-benzotriazol-2-yl)-4-(2-hydroxyethyl)phenoxy)methyl)carbonyl-4-(4- 

chlorobenzyl)piperazine; 
((4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
((2-(methylthio)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
((3,5-di(NbutylH-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
((3,5Hiibromo-4-methylphenoxy)methyi^ 

((2 t 6-diiodo-4-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyi)piperazine; 
((2-nitro^-methoxycarbonylphenoxy)m 

((2-(ethoxycarbonyl)indol-5-yloxy)methyl)carbonyl-4-(4-ch!orobenzyl)piperazine; 

((3-(2-carboxyethyl)phenoxy)methyl)carbonyt-4-(4-ch!orobenzyl)piperazine; 

((2,6-dinitro-4-(carboxymethyl)phenoxy)m 

((2-nitro-3-carboxyphenoxy)methyl)rarbonyl-4-(4-chlorobenzyi)piperazine; 

((6-carboxynaphthalen-2-yloxy)methyl)carbonyl-4-(4-chiorobenzyl)piperazine; 

((2,6<iifluoro^-ethylcarbonylpheno^ 

((2-(2-(methoxycarbonyl)ethyl)pheno^ 

((2-(prop-3-enyl)-4-acetylphenoxy)me^ 

(((3-OXO-2H- benzofuran-6-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2 t 4,6-tribromo-3,5-dimethylphenoxy)methyl)carbonyl-4-(4-chlorob 

((4-(heptylcarbonyl)phenoxy)methyl^^^ 

((2-carboxy-4-acetylphenoxy)methyl)carbonyt-4-(4-chlorobenzyl)piperazine; 

((2-nitro-4-phenylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2-methoxy-4-(eth-2-enyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazin^ 

((2-chloro-4-methoxyrarbonylphenoxy)methyl)rarbonyl-4-(4-chlorobenzyl)pip 

((2,6-diiodo-4-cyanophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2,6-diiodo-4-wrboxyphenoxy)methyl)carbonyl-4-(4-chiorobenzyl)piperazine; 

(((2-phenyW-oxo-4H-1-benzopyran-5-yl)oxy)methyl)carbonyl-4-(4-ch!orobenzyl)piperazine; 
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(2-phenyM-oxo-7-methoxy^H-1-benzopyran-5-yl)oxy)methyl)carbonyl-4-(4- 

chiorobenzyl)piperazine; 
(2-phenyl-4-oxo-7-methoxy-2,3-dihydro^^ 

chlorobenzyl)piperazine; 
4-octylcarbonylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
(4-phthaiimid-1-ylphenoxy)methyl)c^ 
3-(morphoiin^-yl)phenoxy)methyl)ra^ 

3- chioro-4-bromophenoxy)methyI)carbonyl-4-(4-chlorobenzyl)piperazine; 
(2-oxo-7-methoxy-2H-1-benzopyran-8-yl)oxy)methyl)carbonyl-4-(4-chlorobenzy^ 
2-acetyl-5-fiuorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

2-( 1 -methylcyclohex-1 -yl )-4-methyl-6-(2-hydroxy-3-( 1 -methylcyclohex-1 -yl)-5- 

methylbenzyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
2-formyl-3-methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
2-amino^-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
2-chloro-4-carboxy-6-methoxyphen^ 

2,6-dimethyW-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine 
2-methoxy^-(2-(carboxy)ethyl)phenoxy)m^ 

2,6-dimethoxy^(hydroxymethyI)phenoxy)methyl)carbonyM-(4-chlorobenzyO 
2,6-dibromo^-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazi 
2-nitro-4-(ethoxycarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
2-amino-4-(methoxyrarbonyl)phenoxy)m^ 

4- (2-(4-nitrophenyl)eth-2-enyl)phenoxy)methyl)carbonyM-(4-chlorobenzyl)p 
2-acetyl-3 f 5-dimethoxyphenoxy)methyl)carbonyl-4-(4-chtorobenzyl)piperazine; 
2 ? 6-di(^butylH-(niethoxycarbonyl)phenoxy)methyI)carbonyl-4-(4-chloro 
2-methoxy^-(ethoxyrartDonyl)phenoxy)methyl)carbonyl-4-(4-ch 
2-cyclohexyl-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
2,6-dimethyl-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
2-methoxy-4-ethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
4-n-butylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
(3-carboxy-1-bromonaphthalen-2-yl)^^ 
2-bromo-4-nitro-6-formyiphenoxy)me%^^ 
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1-((2-formyM-chlorophenoxy)methyl)c^rbonyM-(4-chloroben2yl)piperazine; 
1-((2,6<lichloro^-(ethoxycarbonyl)pheno 
1-(((4-methyl-2<>xo-2H-1-benzopyran-6-yl)o^ 
1-((2,3-dibromch4-formyl-6-methoxyphenoxy 
5 1-((4-(2-(4-nitrophenyl)eth-2-yl)phenox 

1-((2 t 4,6-tribromo-3-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-benzyl-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-(bezothiazol-2-yl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-nitro-6-fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
10 1-((2-ethoxy-4-methylphenoxy)methyl)carbonyl-4-{4-chlorobenzyl)piperazine; 

1-((2-bromo-4,6-di(Nbutyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-(pyrrolidin-1-yl)phenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazine; 

1-((2-(morpholin^-yl)phenoxy)methyl)ra^ 

1-((2-(piperidin-1-yl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
15 1-((2-formyl-4-chloro-6-bromo 

1-(((4J<iimethoxy-5-formylbenzofuran^^ 

1-(((2-oxo^-methyl-8-nitro-2H-1-benzopyrah-7-yl)oxy)methyl)carbony^ 
chlorobenzyl)piperazine; 

1-((2-methoxy^bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
20 1-((2-chtoro^-bromo-6-methyiphenoxy)m 

1-((2 l 4-dimethyl-6-f-butylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-(((2-nitro^-(hydroxysulfonyl)naphthalen-1-yl)oxy)methyl)carbonyl-4-(4- 
chlorobenzyi)piperazine; 

1-(((3-(hydroxysulfonyl)-6-aminonaphthalen-1-yl)oxy)methyl)carbonyl-4-(4- 
25 chlorobenzyl)piperazine; 

1-(((3-(hydroxysulfonyl)-7-aminonaphthalen-1-yl)oxy)methyl)carbonyM-(4- 
chlorobenzyl)piperazine; 

1-(((3-(methoxycarbonyl)naphthalen-2-yl)oxy)methyl)carbonyW-(4-ch 

1-((2-carboxy^-(hydroxysulfonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
30 1-((4-n-butylcarbonyiphenoxy)methy0^ 

1-((3-ethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
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U((4-(((2-ethyl)hexoxy)carbonyl)phenoxy)methyl)carbonyM-(4-ch 
I -((4-((n-pentoxy)carbonyl)pte^ 
l-((2-nitro-5-(methoxycarbonyI)pte^ 

l-((2,4,6-tribromo-3-methylphenoxy)methyl)carbonyl-4-(4-chlorobenz 
l-((2-methoxy-5-methylphenoxy)met^^ 

l-((3-methoxy^-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
l-((4-(2-(phenyl)eth-2-enyl)phenoxy^ 

^(4-(1,2,4-triazol-1-yl)phenoxy)m^ 

-((2-nitro-4-chloro-5-methylphenoxy)methyl)carbonyM-(4-chlorobenzyl)pipe 

-((4-(/>hexoxycarbonyl)phenoxy)methy^ 

-((2-chloro-4-formyl-6-met^^ 

-((2-methoxy^-(2-(ethoxycarbonyl)ethyl)phenoxy)methyl)carbonyl-4-(4- 
chlorobenzyl)piperazine; 

-((2,3,4,6-tetrachlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazin 

-((2-((2-methylpropoxy)carbonyl)phenoxy)methyl)carbonyW-(4-chlorob 

-((2-(n-butoxycarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((4-(phenylamino)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-hydroxymethyl-4-chlorophenoxy)methyl)carbonyl-4-(4-chloroben 

-((2-mercaptophenoxy)methyl)carbonyl-4--(4-chlorobenzyl)piperazine; 

-((2-nitro-6-formyIphenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazine; 

-((2,4-di(1-methylbutyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((3-trifluoromethyM-nitropheno^ 

-((2,6-dibromo^-(methoxycarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzy0 
-((2 1 4-dichloro-6-acetyl)methyl)carbonyt-4-(4-chlorobenzyl)piperazine; 

-((2-methoxyrarbonyW-methylphenoxy)methyl)carbonyl-4-(4-chlora 

-((2-formyl-4-bromo-6-methoxy^ 

-((2,6-diformyM-methylphenoxy 

-((2,6-dinitrcK4-rarboxyphenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazine; 
-((2-nitro-4-acetyIphenoxy)methyl)carbonyl-4-(4-chlorobenzyi)piperazine; 
-((2-formyl-4-nitro-6-methoxyphenoxy)^ 
-((4-(aminocarbonyl)methylphe^^ 
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((2-methoxycarbonyM-methoxyphenoxy)methyO^ 

(((2-phenyM-oxo^H-1-benzopyran-6-yl)oxy)methyl)carbonyW-(4-chlorobenzyl)pipe 

({2-chloro^-trifluoromethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera2ine; 

((2-carboxy-3-methyl-6-isopropylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

(((5J-dibromo-2-methylquinoiin-8-yl)oxy)methyl)carbonyM-(4-chlorobenzyl)pipe 

(((5J-dichloro-2-methylquinoiin^ 

((2,6-dinitrophenoxy)methyl)c^rbonyl-4-(4-chiorobenzyl)piperazine; 

((2-nitro^-methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2-amino-4-(1 J-dimethylpropyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine^ 

((2,6-diphenyM-aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2,4-dichioro-3-methyl-6-aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl) 

(((2-oxo-4-(carboxy)methyl-2H-1-benzopyran-7-yl)oxy)methyl)carbonyl-4-(4- 

chlorobenzyl)piperazine; 
(((2-oxo-4-trifluoromethyl-2H-1-benzopyran-7-yl)oxy)methyl)carbonyl-4-(4- 

chlorobenzyl)piperazine; 
((2-Nbutyl-4-methoxyphenoxy)methyl)carbonyl-4-(4-chtorobenzyl)piperazine; 
((2-formyl-6-methylphenoxy)methyl)carbonyi-4-(4-chiorobenzyl)piperazine; 
((2-methoxycarbonyl-4-acetylphenoxy)methyi)carbonyl-4-(4-chlorobenzyl)piperazine; 
((2-bromo-5-fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
((2,4-di(1 J-dimethylpropyl)phenoxy)methyl)carbonyl-4-(4-chiorobenzyl)piperazine; 
((3-methyl-4-fluorophenoxy)methy0^ 

((2 t 3 ( 4-trifluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
((2 f 5-difluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
((2-methyl-5-nitrophenoxy)me^ 
(((2-methyl-3-(ethoxyrarbonyl^ 

((2-aminocarbonyl^-acetyIphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2,6-dinitro-3-Nbutylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2-fluoro-4-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2-carboxy-3-fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2-(2-ethylhexoxy)carbonylphenoxy^ 

(( 2,4,6-tribromo-4-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
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1-((4-(4-bromophenyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl^ 

1-((4-(4-c^rboxypheny)phenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazine; 

1-((2,3 t 64rifluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyi)piperazine; 

1-((2,4 t 5-trifluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2A64rifluorophenoxy)methyl)^^ 

t-((2-fluoro-5-trifluoromethylphe^^ 

!-(((2,4-dinitronaphthalen-^ 

l-(((3,6-di(hydroxysulfonyl)-8-am 
chlorobenzyi)piperazine; 

l-((2-acetyl-4-chlorophenoxy)methyl)carbonyW.(4-chiorobenzyl)piperazine; 

i-((2,6-dimethyM-(1.(3,5-dimethyM-hydoxyphenyl)-1-methylethyl)phenoxy)m 
(4-chlorobenzyl)piperazine; 

! -((4-(3-(4-hydroxyphenyl)hex-2-yl)phenoxy)methyl)carbonyM-(4-c^ 
-(((6-(hydroxysulfonyl)naphtha^ 

-((2-chloro-4-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((2-bromoA5Mjifluorophenoxy)m^ 

-((2-chloro-4-methoxyphenoxy)met^ 

K(2-methoxy-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((4-(2-(methoxycarbony)ethyl)phenoxy)methyl)carbonyW-(4-chlorobenzyl)pipera^ 

-((2,6-diphenyW-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz 

-((2-amino-3-methyiphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-methyl-4-fluorophenoxy)methyl)rarbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-methyl-4-iodophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-fluoro-6-methoxyphenoxy)methyl)carbonyW-(4-chlorobenzyl)piperazine; 
-((2-carboxy-3-isopropyl-6-methylph^ 

-((2-Mrboxy-3,4 T 6-trichlorophenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazi 
-((2-rarboxy-6-isopropylphenoxy)m^ 

-((2-(piperidin-1-yl)-4-met^ 

-(((2>dihydro-2,2-dimethylbenzofura^ 

-((2 f 6-di(f-butylH-(1-methylpropyl)phenoxy)methyl)carbonyl-4-(^^ 

-((3-methyl-4-bromophenoxy)methyl)carbonyW-(4-chlorobenzyl)piperazine; 
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1-(((phenanthren-9-yi)oxy)met^ 

1-((2-nitro-4-bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-fluoro-3-trifluoromethylpte^ 

1-((2-nitro-5-methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
5 1-((2-chiorcMi-aminophenoxy)methyl)carbonyM-(4-chlorobenzyl)pip 
1 -((2-formyl-4-bromo-6-nitrophen 

1-((2-methoxy^-(acetyl)methyiphenoxy)methyl)carbonyW-(4-chlorob 
1-((4-(5-mercaptotetrazol-1-yl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)^ 
1-((2,4,64riiodo-3-(2-carboxy)butylphenoxy)methyl)carbonyW-(4-chloroben 
10 1-((3-hydroxymethyM-nitro^ 

1-((2 t 3 t 5,6-tetrafluoro^-(2,3,4 t 5,6-pentafluorophenyl)phenoxy)methyl)carb 

chlorobenzyl)piperazine; 
1-((2-(benzotriazol-2-yl)-4,6-di(1 ,1-dimethylpropyl)phenoxy)methyl)carbonyl-4-(4- 

chlorobenzyl)piperazine; 
1 5 1 -((2-phenyl-3-hydroxy-4-oxo-4H-1 -benzopyran-6-yl)oxy)methyl)carbonyl-4-(4- 

chiorobenzyl)piperazine; 
1-((indanonyl)oxy)methyi)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-nitro^-(hydroxysulfonyl)pheno 

1-((2-nitro-3-methylphenoxy)methyl)carbonyl-4-{4-chlorobenzyl)piperazine; 
20 1-((4-(2,4-dinitrophenyl)amin^ 

1-((3-methyM-nitrophenoxy)methyi)carbonyl-4-(4-chlorobenzyt)piperazine; 

1-((2,6-dibromo^-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2 t 6-diiodo-4-nitrophenoxy)me^ 

1-((2-formyM-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
25 1-((2-aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-amino-5-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-amino-5-methylphenoxy)methy^^ 

1-((2-amino-4-chlorophenoxy)methyt)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-amino^-carboxyphenoxy)methyl)ra^ 
30 1 -((2-amino-4-f-butylphenoxy)methyl)carbony l-4-(4-chlorobenzyl)piperazine; 
1-((2-amino-4-methylphenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazine; 
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1-((2-methyl-3-aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-carboxy-5-aminophenoxy)methyl)carbonyl-4-{4-chlorobenzyl)piperazin 
M(3-methyM-aminophenoxy)methy^^ 

1-((2,5-dimethyl-4-aminophenoxy)methyl)cart)onyl-4-(4-chlorobenzyi^ 
1-((2 l 6-dibromo-4-aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazi 

1-((2-carboxy-4-aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
l-((2-aminoc3rbonylphenoxy)me^^ 

l-((2-aminocarbonyM-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyO 
l-((4-(2-aminoethyl)phenoxy)met^ 

l-((2 1 4 t 6-tri(dimethylamino)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pi 
l-((2-hydroxymethyl-6-methoxyphenoxy)m^ 

i-((2 1 3-dimethoxyphenoxy)methyl)carbonyl-4-(4-chtorobenzyl)piperazine; 
! -((4-(methoxycarbonyl)-5-metho^^ 

-((2-methoxy-4-(methoxycarbo^^ 

-((2,6-dimethoxy-4-(prop-3-enyl)pheno^ 

-((2-acetyl-5-methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyI)piperazine; 
-((2-acetyl-4-methoxyphenoxy)m^ 

-((2-acetyl-3-methoxyphenoxy)methyl)^^ 

-((2-methoxy-4-acetylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2,6-dimethoxy-4-acetylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2 l 6-di(Nbutyl)phenoxy)methyI)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2 t 4-di(Nbutyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((3 t 5-di(Nbutyl)phenoxy)methyl)carbonyl-4-(4-chIorobenzyl)piperazine; 

-((2,6-di(isopropyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((2-methoxy^-(ethoxycarbony)m^ 

-((2-ethoxy-5-prop-2-enylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((2-methoxy-5-prop-2^nylpheno 

-((2 f 6-di(1-methylpropyl)phenoxy)methyl)carbonyl-4-(4-chlorobe 
-((2,4-difluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((2,6-diphenylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((2-nitro-3-trifluoromethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
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((2-cyclopentyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((4-cyciopentylphenoxy)methyl)C3rbonyl-4-(4-chlorobenzyl)piperazine; 

((2 f 3-difluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2-Mrboxy-6-aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2-amino-4-chloro-5-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((3,4-difluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2-carboxy-6-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2,4-dicarboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2,3-dimethoxy-5-formylphenoxy)methyl)c^rbonyl-4-(4-chlorobenzyl)piperazi 

((2-bromo-4-fluorophenoxy)methyl)carbonyt-4-(4-chlorobenzyl)piperazine; 

((2 t 6-dichoro-4-fluorophenoxy)methyl)carbonyl-4-(4-chiorobenzyi)piperazine; 

((3-methyl-4-isopropyiphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

(((fluoren-2-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2-diethylaminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2-amino-3-nitrophenoxy)methyl)carbonyW-(4-chlorobenzyl)piperazine; 

(((2-oxo-3,4,8-trimethyl-2H-1-benzopyran-7-yl)oxy)methyl)carbonyl-4-(4- 

chlorobenzyl)piperazine; 
((2-acetyl-4-fluorophenoxy)methyl)carbonyi-4-(4-chlorobenzyl)piperazine; 
((2-fluoro-4-bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
((2-(methylcarbonyi)amino-5-methylphenoxy)methyl)carbonyl-4-(4-ch 
(((1-acetylnaphthalen-2-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
((2-methoxy-4-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
((3-methyl-5-isopropylphenoxy)me^ 

((2-methyl-4-formylphenoxy)methyl)carbonyi-4-(4-chlorobenzyl)piperazine; 

(((1-aminonaphthalen-2-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazin 

((4-aminonaphthalen-1-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyI)piperazine; 

((2-methoxy-4-(1,2-dihydroxyethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyi)pipera^ 

(((3-(2-aminoethyl)indolin-5-yl)oxy)methyt)carbonyl-4-(4-chlorobenzy!)piperazine; 

(((5-chloroquinolin-8-yl)oxy)methyt)carbonyl-4-(4-chlorobenzyl)piperazi 

((2-methoxy-4-(2-(amino)ethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl) 

((4-(2-(amino)ethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazin 
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l-((2-methoxy^-(2-(amino)ethyl)phera^ 

l-((2,4-diaminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

l-((4-aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

l-((2-(diethylamino)methyM-amino^ 

l-((2-methyl-5-(2-aminobutyl)phenoxy)methyl)carbonyl-4-(4-chloroben 
l-((2-(benzotriazol-2-ylH-(1.1,3 t 34etramethylbutyl)phenoxy)methyl^ 

chlorobenzyI)piperazine; 
-((2-nitro-4-bromo-6-fluorophenoxy)^ 

-((2-iodophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-(2-carboxyethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-carboxy^-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2 t 6-dibromo-3-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

•((2,6-dichloro-3-carboxyphenoxy)methyl)carbonyi-4-(4-chlorobenzyl)piperazine; 

-((2-methoxy^-carboxyphenoxy)methyl)rarbonyl-4-(4-chlorobenzyl)piperazine; 

-((2 t 6-dimethoxy^-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazin 

-((4-(2-rarboxyethyI)phenoxy)met^^ 

-((2-(2-hydroxyethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((3-(2-hydroxyethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((4»(2-hydroxyethyl)phenoxy)methyl)carbonyM-(4-chiorobenzyl)piperazine; 

-((2-methoxy^-(2»hydroxyethyl)phenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazine 

-((2,4-dibromo-6-formylphenoxy)methyl)carbonyl-4-(4-chloroben 

-((2-fluoro-6-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2,4-dichloro-6-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)p 

-((2,4-diiodo-6-formyiphenoxy)m^ 

-((2-methoxy-6-formyiphenoxy)methyl)carbonyl-4-(4-chiorobenzyl)piperazine; 

-((2-ethoxy-6-formylphenoxy)methyl)carbonyi-4-(4-chlorobenzyl)piperazine; 

-((2-formyl-5-(diethylamino^ 

-((2-formyl-5-methoxyphenoxy)met^ 

-((2-formyI-3,5-dimethoxyphenoxy)methyl)carbonyl-4-(4-chloroben 

-((2-formyM-bromophenoxy)methyl)^ 

-((2-formyM-methoxyphenoxy)met^ 
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-(((4-methoxynapthalen-1-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)p^ 

-((2-carboxy-5,6-dimethoxyphenoxy)methyl)carbonyl-4-(4-chloroben2yl)piperazine; 

-((3-nitro^-methoxyphenoxy)rnethyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-(((fluoren-9-on-1-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-(((4-hydroxy-1,2,3,4-tetrahydronaphtha^ 

chlorobenzyl)piperazine; 
-((2,3,4 t 5 ? 6-pentabromophenoxy)me^ 
-((2-methyl-3A5,6-tetrabromophenoxy)m 

-((2 1 3,4-trichlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((2-methyl-4-bromo-6-chlorophen^^ 

-((2-chtoro-4-fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2 r 43-triiodophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-formyl-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((34ormylphenoxy)methyl)carbonyl-4--(4-chlorobenzyl)piperazine; 

-(((1-bromonaphthalen-2-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazi 

-(((1,6-dibromonapthalen-2-yI)oxy)methy^ 

-(((1-nitrosonaphthalen-2-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyI)piperazine; 
•(((2,4-dichloronaphthalen-1-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera^^ 
-(((2-nitronaphthalen-1-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-(((2-carboxynaphthalen-1-yl)oxy)me^ 

-(((2-methylnaphthalen-1-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)^ 
-(((3-(hydroxysuifonyl)-7-(dimethylamino)naphthalen-1-yl)oxy)methyl) 

chlorobenzyl)piperazine; 
-{((4-methoxynaphthalen-1-yl)oxy)methyl)carbonyM-(4-chlorobenzyi)piperazin 
-(((14ormylnapthalen-2-yl)oxy)met^^ 
-(((1-carboxynaphthalen-1-yl)oxy)meto^^ 
-(((l-amino^-(hydroxysulfonyi)n^^ 

chlorobenzyl)piperazine; 
-((4-(naphthaien-2-yl)aminophenoxy)methy^ 

-(((3-aminonaphthalen-2-yl)oxy)methyl)rartDonyl^(4-chlorobenzyl)piperazine; 
-((2-fluoro^-(Mrboxymethyl)phenoxy)methyl)carbonyM-(4^hlorobenzyl)piperazine; 
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-((2-chloro-4-(carboxymethy^ 
-((2-methoxy-4-(carboxymethyl) 

-((4-hydroxymethylphenxoy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-(hydroxymethyl)-4-bromophenoxy)methyl)c3rbonyl-4-(4-chlorobenzyl)piperazine; 

-((2,6-di(hydroxymethyl)-4-methylpheno 

-((2-methoxy-4-(hydroxymethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazin 

-((4-mercaptophenoxy)rnethyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-(((2-carboxyindol-5-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-(((3-carboxyindol-5-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-(((indol-4-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-(((indol-5-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-(benzoxazol-2-yl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-(((2-methylquinolin-8-yl)oxy)metty^^ 

-(((57-dibromoquinolin-8-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-(((57-diiodoquinolin-8-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-(((5-nitroquinolin-8-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-(((quinolin-5-yI)oxy)methyl)carbonyl-4-(4-chlorobenzyl)ptperazine; 

-(((5-(hydroxysulfonyl)-7-iodoquinol^^ 

-(((2-phenyl-4-oxo-4H-1-benzopyran-7-yl)ox^^ 

-((2-rarboxy-2,5J,8-tetramethyl-2 t 3-dihydro-1-benzopyran-6-yl)oxy)methy 

chlorobenzyl)piperazine; 
-(((2-oxo-3-chloro-4-methyI-2H-1-benzopyran-7-yl)oxy)methyl)carbonyl-4-(4- 

chlorobenzyl)piperazine; 
-(((2-oxo-3-(diethylamino)methyl)-4-methyl-2H-1-benzopyran-7-yl)oxy)meth 

chlorobenzyl)piperazine; 
-{((2-oxo-6-methoxy-2H-1-benzopyran-7-yl)oxy)^^ 
-(((2-oxo-2H-1-benzopyran-7-yl)o^ 

-((2-methoxy-4-formyl-6-bromophenoxy)methyl)rarbonyl-4-(4-chlorobenzy 
-((2-methoxy-4-formyl-6-iodophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((2-methoxy-4-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((2-ethoxy-4-formylphenoxy)methyi)carbonyl-4-(4-chlorobenzyl)piperazine; 
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1-((2-carboxy-44oiTnylphenox)methyl)carbonyl-4-(4-chlorobenzyl^ 
1-((2 l 4-dichloro-6-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2,4-dinitro-64oirnylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2 f 4-dinitro-6-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
5 1-((2,4-dinitro-6-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2,5-dinitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-nitro-5-methylphenoxy)methyl)carbonyl-4-(4<hlorobenzyl)piperazine; 
1-((2-nitro-4-chlorophenoxy)methy^^ 

1-((2,4-dinitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1 0 1 -((2-nitro^-formylphenoxy)m 

1-((2-nitro-44ormyl-6-metho>yphenoxy)m 

1-((2-nitro-4-carboxyphenoxy)methyl)carbonyl-4-(4-chiorobenzyl)piperazine; 

1-((2-nitro-4-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2,6-dinitro-4-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzy0 
15 1-((2-nitro^-(carboxymethyl)phenoxy)methyl)rarbonyl-4-(4-chlorobenzyl)p 

1-((2,6-dichlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((3-methoxy-5-chlorophenoxy)methyl)rarbonyl-4-(4-chlorobenzyl)piperazi 

1 -((4-cyanophenoxy)methyl)carbonyl-4-(4-chlorobenzyI)piperazine; 

1-((4-(1-methyl-1-phenylethyl)phenoxy)methyl)rarbonyl-4-(4-chlo 
20 1-((3-(ethylamino)-4-methylphenoxy)me^^ 

1-(((2-acetylnaphthalen-1-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera^^ 

1-((2-(carboxymethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyi)piperazine; 

1-((4-(carboxymethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaz^ 

1-(((benzotriazol-1-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
25 1 -(((quinoiin-2-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((4-formylphenoxy)methyi)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2,6-dimethoxy^-formylphenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazine 

1 -((3,4-dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2 ? 4,6-tri(^utyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
30 1-((2,6-dimethoxy-4-(methoxycarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobe 

1-((3-trifluoromethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyI)piperazine; 
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((2-methyl-5-aminophenoxy)methy0 
((4-(4-cyanophenyl)phenoxy)methyl)ra^ 

((3-nitro-4-aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((3-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((4-methylphenox)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((4-(methoxycarbonyl)methylphenoxy)meto^^ 

(((carbazol-2-yl)oxy)methyI)carbonyl-4-(4-chlorobenzyl)piperazine; 

(((2-OXO-1, 3-benzothioI-2-on-6-yl)oxy)methyl)carbonyl-4-(4-chloroben 

(((2-phenyl-4-oxo-4H-1-benzopyran-3-yl)oxy)^ 

(( (2-oxo-4-methyl-2H-1-benzopyran-7-yl)oxy)me^^ 

((4-nitrophenoxy)methyl)carbonyl-4-(4-chiorobenzyl)piperazine; 

((3-carboxy-4-aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2-methoxy-5-aminophenoxy)methyl)carbonyl-4-(4--chlorobenzyl)piperazine; 

(((2-phenyl-4-oxo-2,3-dihydro^H-1-benzopyran-6-yl)oxy)methyl)carbonyl-4-(4- 

chlorobenzyl)piperazine; 
(((quinolin-6-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
((2 t 3-diaminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
((4-(hydroxysulfonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
(((fluorenon-9-on-2-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
(((5,6J,8-tetrahydronaphthalen-1-yl)oxy^ 

(((5,6J,8-tetrahydronaphthalen-2-yl)oxy)melhyl)carbonyl-4-(4-chlo 

((2,4,6-tribromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2,6-dibromo-4-cyanophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2-fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2,3,5 f 6-tetrafluorophenoxy)methyl)ra^ 

((2,6-difluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2 t 3-dichlorophenoxy)methyt)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2,3,6-trichlorophenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazine; 

((2-chloro-4 f 5-dimethylphenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazin 

((2,5-dichtorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

((2-chloro-5-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
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1-((2-(methylcarbonyl)aminophenoxy)met^ 

1-((2-isopropoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-(benzyloxy)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-ethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
5 1 -((2-phenylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-(methoxycarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-(ethoxycarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-acetylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-(ethylcarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
10 1-{(2-(Nbutyl)phenoxy)methyl)carbonyi-4-(4-chlorobenzyl)piperazine; 

1-((2-isopropylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-(1-methylpropyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2,3-dimethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2,3,5-trimethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyi)piperazine; 
1 5 1 -((2, 3,6-trimethylphenxoy)methyl)carbonyl-4-(4-chlorobenzyi)piperazine; 

1-((2,4-dimethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2 f 4 t 6-trimethoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-methyl-5-isopropylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine^ 

1-((2,5-dimethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
20 1-((2,5-dimethyl-4-(diethyiam 

1-((2-^butyl)-6-methylphenoxy)m^ 

1-((2,6-dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-prop-3-enyl-6-methylphenoxy)methyl)rarbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-prop-2-enylphenoxy)methyl)carbonyl-4-(4-chiorobenzyl)piperazine; 
25 1-((2-ethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-n-propylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((3-fluorophenoxy)rnethyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((3 f 5-difluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((3-chloro-4-fluorophenoxy)methyl)carbonyI-4-(4-chlorobenzyl)piperazine; 
30 1-((3 f 5-dichlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyI)piperazine; 

1-((3-iodophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
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1-((3-(phenylamino)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine^ 

1-((3-(diethylamino)phenoxy)methyl)carbonyl-4-(4-chlorofaenzyl)piperazin 

l-((3-phenylphenoxy)methyl)carbonyI-4-(4-chlorobenzyl)piperazine; 

l-((3-acetylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
l-((3-trifluoromethylphenoxy)m^ 

l-((3-^butylphenoxy)methyl)ca^bonyl-4-(4-chlorobenzyl)piperazine; 

l-((3-isopropylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

l-((3-methyl-4-acetylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazi 

l-((3,4-dimethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
l-((2-^butyi-5-methylphenoxy)methyl)^ 

l-((2-isopropyl-5-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine^ 

l-((3-ethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

l-((2,6-dimethyl-4-bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)p 

-((2,6-dibromo-4-fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pip 

-((2-bromo-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-methyl-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((2-isopropyl-4-chloro-5-meto^ 

-((4-(methylrarbonyl)aminopheno^ 

-((4-ethoxyphenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazine; 

-((4-propoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((4-n-butoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((4-n-hexoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((4-n-heptoxyphenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazine; 

-((4-(propoxyrarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pip 

-((4-(ethylcarbonyi)phenoxy)me%^^ 

-((4-(1 ,1,3 f 3-tetramethylbutyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pi 

-((4-(1,1-dimethylpropyl)phenoxy)methyl)carbonyl-4-(4-chloroben 

-((4-(1-methylpropy!)phenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazin 
-((2-methoxy-4-methylphenoxy)me^ 

-((2-acetyl-4-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piper^ 
-((2-^butyl)-4-methylphenoxy)^ 
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-((3-(ethylaminoH-methylphenoxy)methyl)carbonyl^(4-chlorobenzyl)piperazine; 

-((4-(methoxycarbonyl)methylphenoxy)methyl)carbonyl-4-(4-chlorob 

-((4-ethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((4-n-propylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-carboxy-4,6-dibromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazin 

-((2-carboxy-4,6-dichlorophenoxy^ 

-((2-carboxy^,6-diiodophenoxy)methyl)carbonyl-4-(4-chIorobenzyl)piperazine; 

-((2-carboxy-6-methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-carboxy-6-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-carboxy-5-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-carboxy-5-methoxyphenoxy)methy0 

-((2-carboxy-5-methylphenoxy)methy^^ 

-((2-rart3oxy^-bromophenoxy)methyl)cato^ 

-((2-carboxy^-fluorophenoxy)met^ 

-((2-carboxy-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaa 

-((2<arboxy^-iodophenoxy)methyl)carbonyI-4-(4-chlorobenzyl)piperazine; 

-((2-carboxy^-methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyI)piperazine; 

-((2 f 3 l 4-trichlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2 l 3,4,5,6-pentachlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2 l 4,5-trichlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((3-methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((3-(methoxycarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazin 

-((3-(ethoxycarbonyl)phenoxy)methyl)carbonyM-(4-chlorobenzyl)piperaz^ 

-((4-bromophenoxy)methyl)carbonyW-(4-chlorobenzyl)piperazine; 

-((2 f 6-dimethyl-4-bromophenoxy)m^ 

-((3,5<limethyM-bromophenoxy)met^^^ 

-((3-methyl-4<:hlorophenoxy)methyl^^ 

-((2-isopropyl-4-chloro-5-methyIpheno^ 

-((4-ethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyI)piperazine; 
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1-((2-^butyl)-4-methylphenoxy)me^^ 
1 -((3-formyl-4-nitrophenoxy 

l-((2-methoxy-4-prop-3-enylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperaa 

1-((2-(1-phenyethyl)-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pi 
l-((4-(ethoxyrarbonyl)methy!phen^ 

l-((4-trifiuoromethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazin 

l-((3-fluoro-4-chlorophenoxy)methyl)rarbonyl-4-(4-chlorobenzyl)piperazine; 

l-((2-fluoro-4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine 

l-(((7-methoxynaphthalen-2-yl)oxy)methyl)carbonyW-(4-chtorobenzyl)piperazin 

l-((2-benzyloxy-4-cyanophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

l-((2<hioro-3,5-dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
I -((2-bromo-3 f 5-dimethoxyphenox 

l-((3,5-dimethoxy^-bromophenoxy)methyl)cart)onyl-4-(4-chlorobenzy 

-((2,6-dibromch3 f 5-dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobe 

-((4-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((3-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-methyl-3-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((3 l 5-dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((2-nitrch3-carboxy-6-methylphe™ 

-((3-cyanophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-methoxy-5-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-nitro-5-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((3-(carboxymethyl)phenoxy)me^ 

-((2-methoxy-5-carboxyphenoxy)met^ 

-((4-(dimethylamino)methylpheno^ 

-((4-(2-(dimethylamino)ethylpte^ 

-((3-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-(((naphthalen-1-yl)oxy)methyl)carbonyl-4-(4-chlorobenzy!)piperazine; 

-(((5-aminonaphthalen-1-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazi 

-((3-nitro-4-aminophenoxy)methyl)carbonyl^-(4-chlorobenzyl)piperazine; 
-((2,6-di^butyl)-4-methylpheno^ 
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-((3-carboxy-4-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine 
-((2-methyl-5-carboxyphenoxy)m^ 

-((2-nitrc>4-aminophenoxy)methyl)carbonyl-4-(4-chloroben2yl)piperazine; 
-((4-(benzyloxy)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((4-(aminocaftonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazin 
-((3,5-di(trifluoromethyl)phenoxy)m^ 

-((2,4-dibromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2,6-dibromo-4-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)pipera 

-((2,4-dichlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyI)piperazine; 

-((3-methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((3,5-dimethyl-4-bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazin 

-((3,5-dicarboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-chloro-4-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2,6-dichloro-4-carboxyphenoxy)me%^^ 

-(((2-carboxyquinolin-4-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2,6<limethyl-4-formylphenoxy)me^^ 

-((2,6-di^butyl)-4-rarboxypheno^ 

-((2-amino-5-rarboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazm 

-((2 t 6-di(Nbutyl)-4-(hydroxymethyl)phenoxy)methyl)rarbonyl-4-(4-chlorobenzyO 

-(((4-carboxyquinolin-2-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazi 

-((3-nitro-4-chlorophenoxy)m^ 

-((3-ethyl-4-chloro-5-methylpheno 
-((3,5-di(methoxycarbonyl)phenoxy)me%^ 

-((2-(morphoiin-4-yl)methyl-4-rarboxyphenoxy)methyl)carbonyl-4-(4-ch 
-((2-methoxy-4-cyanophenoxy)methyl)rarbonyl-4-(4-chlorobenzyl)piperazine; 
-((2-chloro-4-bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazin 
-((2-trifluoromethylphenoxy) 

-((2-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-methyl-4-acetylphenoxy)methyI)carbonyl-4-(4-chlorobenzyl)piperazine; 
-((3-(dimethylamino)phenoxy)me%^^ 

-((3-methyl-4-acetylphenoxy)methyl)rarbonyl-4-(4-chlorobenzyl)piperazine; 
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-((3,5-dimethylphenoxy)methyl)carbonyM-(4-chlorobenzyl)piperazine; 

-((4-phenylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((4-(ethoxycarbonyl)phenoxy)methyl)carbonyt-4-(4-chlorobenzyl)piperazine; 

-((4-acetylphenoxy)methyl)carbonyl-4-(4-chlorobenzyi)piperazine; 

-((4-benzylphenoxy)methyl)carbonyl-4-(4-chlorobenzyi)piperazine; 

-((2-methoxy-4-carboxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-(((3-rarboxynaphthalen-2-yl)oxy)m 

-((2-(hydroxymethyl)phenoxy)methyl)Mrbonyl-4-(4-chlorobenzyl)piperazin 

-(((quinolin-8-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((3-aminophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((4-(aminocarbonyl)phenoxy)methyl)carbonyl-4--(4-chlorobenzyl)piperazine; 

-((3,5-dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-(cyclohexyl)phenoxy)methyt)carbonyl-4-(4-chlorobenzyl)piperazine; 

-(((quinolin-6-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2,4-dichloro-3-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2,5-dimethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((3-bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((3-(methytc^rbonyl)aminophenoxy)methyl)carbonyl-4-(4-chtorobenzyi)piperazine; 

-((3-acetytphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((3-trifluoromethylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((4-bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-formylphenoxy)methyl)carbonyl-4-{4-chlorobenzyl)piperazine; 

-((2-methoxy-5-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazi^ 

-(((tropinon-yi)oxy)methyl)carbonyl-4-(4-chiorobenzyl)piperazine; 

-((2-nitro-5-fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-nitro-5-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazi 

-((3-formyM-nitrophenoxy)methyl)c^rbonyl-4-(4-chlorobenzyl)piperazin 

-((2-rarboxy-5-nitrophenoxy)methyl)rarbonyl-4-(4-chlorobenzyl)piperazine; 

-((2-amino-4-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyi)piperazine; 

-((2-amino-3-carboxyphenoxy)methyl)carbonyI-4-(4-chlorobenzyl)piperazine; 

-((2-nitro-4-aminophenoxy)methyl)carbonyl-4-(4-chtorobenzyl)piperazine; 
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1-((2,6-dichIoro-4-nitropheno^ 

1-((3-fluoro^-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2,3-difluoro-6-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-chlorch4Hiitrophen^ 
5 1 -((2-nitro-4-cyanophenoxy)methyl)carbonyl-4-(4-chiorobenzyl)piperazine; 
1-((2-bromo-4-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((3-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((3,4-drchIorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((3 t 5-dichlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1 0 1 -((3,4,5-trimethylphenoxy)methyI)carbonyl-4-(4-chlorobenzy!)piperazine; 
1-((4-fluorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((3,5<iimethyM-chlorophenoxy)m^ 

1-((4-methoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((4-(methoxyrarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyi)pipera^^ 
1 5 1 -((4-trifluoromethylphenoxy)methyl)c^rbonyl^-(4-chlorobenzyl)piperazine; 

1-((4-Nbutylphenoxy)methyl)rarbonyl-4-{4-chlorobenzyl)piperazine; 

1-((4-isopropylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-(((naphthalen-2-yl)oxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-(((6-bromonaphthalen-2-yl)oxy)methyl)carbonyl-4-(4-chtorobenzyl)piperazin 
20 1"((3-(hydroxymethyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((2-methoxy-5-(hydroxymethyl)phehoxy)methyl)rarbonyM-(4-chloroben 

1 -(((1 , 3-benzodioxolan-5-yl)oxy)m^ 

1-((2,6-dimethyl-4-nitrophenoxy)methyl)carbonyl-4-(4-chloroben 
i-((2-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
25 1-((2-methoxy-4-(amino)methylphenoxy)methyl)carbonyM-(4-chloroben 

1-((3-(aminocarbonyl)phenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((3-(methoxycarbonyl)methylphenoxy)methyl)carbonyl-4-(4-chloro 

1-((2-(4-phenylcarbonyl)-4-fluorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
30 1-((2-(1-methyl)cyclohexyL 

fluorobenzyl)piperazine; 
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1-((2-(benzyloxycarbonyl)phenoxy)methyl)carbonyM^^ 

1-((2-(4-(methyl)phenylcarbonyl)-5-methoxyphenoxy)methyl)carbonyM 
fluorobenzyOpiperazine; 

1-((2-phenylcarbonyl-5-octoxyphenoxy)methyl)carbonyM-(4-fluorobenzyl)piperazin^ 
1-((4-octylphenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; 

1-((2-(2-(carboxy)phenylcarbonyl-5-di(n-butyl)aminophenoxy)methyl)carbonyl-4-(^^ 
fluorobenzyOpiperazine; 

1-((2-phenylcarbonyl-5-methoxyphe^ 

1-((2-methoxy^-(3-hydroxyprop-2-enyl)phenoxy)methyl)carbonyl-4-(4-fluorobe 

1-(((3-(phenylaminocarbonyl)naphthalen-2-yl)oxy)methyl)carbonyW-(4-fl 

1-(((6-(phenylcarbonyl)naphthalen-2-yl)oxy)methyl)carbonyW-(4-fluorobenzyl) 
1-((2-((2-phenylethyl)carbonyl)phenoxy)methyl)^^ 

1-((4-((4-fluorophenyl)carbonyl)phenoxy)methyl)^^ 

1-((2-(phenyiamino)carbonylphenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; 

1-((2-phenylcarbonylphenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; 

1-((2-phenylcarbonyW-chloro-5-methylphenox 

1-((4-(4-chlorophenyl)carbonylphenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; 

1-((4-benzylcarbonyl)phenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; 

1-((2-phenylcarbonyl^-methylphenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazin^ 

1-((4-(2-methylc^rbonyiethyl)phenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; 

1-((4-phenylcarbonylphenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; and 

1-((3-phenylcarbony!phenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; 

D. in a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 

made. 

EXAMPLE 3 

Compounds of Formula (la) and Formula (lb) 
A. To a solution of ^((S^.S-trimethoxyphenoxyJmethyOcarbonylpiperazine (0.22 g, 
0.70 mmol) in 1% acetic acid in methanol (6 mL) was added 4-cyanobenzaldehyde (0.33 g, 2.5 
mmol) and sodium cyanoborohydride (0.093 g, 1.4 mmol). The resultant mixture was stirred at 
ambient temperature for 1 .5 hours and the mixture was then concentrated of volatiles in vacuo. 
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Residue was taken up in ethyl acetate and washed with saturated aqueous NaHC0 3 solution, 

water, and then brine. The organic layer was separated, dried over MgS0 4l filtered and 

concentrated in vacuo to afford a yellow oil. Purification by flash column chromatography on 

silica gel afforded 0.21 g of ^((S^.S-trimethoxyphenoxyJmethylJcarbonyM^- 
5 cyanobenzyl)piperazine, a compound of formula (lb), as a clear oil: NMR (CDCI 3 ) 7.6 (d, 2), 7.4 

(d, 2), 6.2 (s, 2), 4.6 (s, 2), 3.8 (s, 6), 3.75 (s, 3), 3.6 (m, 4), 3.5 (s, 2), 2.2 (m, 4) ppm. 
B. In a similar manner, other compounds of formula (lb) were made: 

^-((S^^-trimethoxyphenoxyJmethyOcarbonyM^S^-dimethoxybenzyOpiperazine; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(4-methoxybenzyl)piperazine; 
1 0 1 -((3,4 t 5-trimethoxyphenoxy)methyl)carbonyl-4-(3-chlorobenzyl)piperazine; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3-trifluoromethylbenzyl)piperazine; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(2,3-dimethyl-4-methoxybenzyl)piperazine; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3-phenoxybenzyl)piperazine; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(4-(dimethylamino)benzyl)piperazine; 
15 1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(4-(methylthio)benzyl)piperazine; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(4-methoxy3-methylbenzyl)piperazine; 

1-((3,4 t 5-trimethoxyphenoxy)methyl)carbonyl-4-(2-chlorobenzyl)piperazine; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3-nitrobenzyl)piperazine; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(4-hydroxybenzyl)piperazine; 
20 1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3 l 5-dibromo-4-hydroxybenzyl)piperazine; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(2-fluorobenzyl)piperazine; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 
(m, 2), 7. 0 (m, 2), 6.2 (s, 2), 4.6 (s, 2), 3.9 (m, 9), 3.6 (m, 4), 3.4 (s ( 2), 2.4 (m, 4) ppm; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(4-bromobenzyl)piperazine; NMR (CDCI 3 ) 7.4 
25 (d, 2), 7.2 (d, 2), 6.2 (s, 2), 4.6 (s, 2), 3.85 (s, 6), 3.75 (s, 3), 3.6 (m, 4), 3.4 (s, 2), 2.4 

(m, 4) ppm; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(2-bromobenzyl)piperazine; 
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3-fluorobenzyl)piperazine; 
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3-bromobenzyl)piperazine; 
30 1-((3 t 4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3-cyanobenzyl)piperazine; 
1-((3 > 4 l 5-trimethoxyphenoxy)methyl)carbonyl-4-(2,4-difiuorobenzyl)piperazine; 



WO 98/56771 



PCT/EP98/03503 



-195- 

1 -((3,4, 5-trimethoxyphenoxy)methyl)carbonyM-(2,3-difluoroben2yl)piperazine; 

1 -((3,4,5-trimethoxyphenoxy)methyl)carbony^ NMR (CDCI 3 ) 

7.3-7.0 (m, 3), 6.2 (s, 2), 4.6 (s, 2), 3.85 (s, 6), 3.75 (s, 3), 3.6 (m, 4), 3.5 (s, 2), 2.4 (m, 

4)ppm; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(2,6-difluorobenzyl)pip 
1-((3,4 I 5-trimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; NMR (CDCI 3 ) 7.2 
(m, 4), 6.2 (s, 2), 4.6 (s, 2), 3.85 (s, 6), 3.75 (s, 3), 3.6 (m, 4), 3.5 (s, 2), 2.4 (m, 4) ppm; 

1-((3 f 4,5-trimethoxyphenoxy)methyl)carbonyM-(3-chloro-4-fluorobenzyl)piperazi 
1-((3,4,5-trimethoxyphenoxy)methyl)carbon^ 

1-((3,4 t 5-trimethoxyphenoxy)methyl)carbonyl-4-(4-nitrobenzyl)piperazine; 
1-((3,4,5-trimethoxyphenoxy)methyt)carbonyl-4-(4-fluorobenzyl)piperazine; 
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(2,5-difluorobenzyl)piperazine; 
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3-nitro-4-hydroxybenzyl)pipera^^ 
1 -((4-chiorophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 

7.2 (m, 4), 7.0 (t, 2), 6.8 (d, 2). 4.6 (s, 2), 3.6 (m, 4), 3.4 (s, 2), 2.4 (m, 4) ppm; 
1-((4-chlorophenoxy)methyl)carbonyl-4-(4-chlqrobenzyl)piperazine; NMR (CDCI 3 ) 

7.2 (m, 6), 6.8 (d, 2), 4.6 (s, 2), 3.6 (m, 4), 3.5 (s, 2), 2.4 (m, 4) ppm; 

1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(3-(benzyloxy)benzyl)piperazine; 
1-((4-chlorophenoxy)methyl)carbonyl-4-(3,4 t 5-trimethoxybenzyI)piperazine; 

C. In a similar manner, the following compounds of formula (la) were made: 

(3S)-1-((4-chlorophenoxy)methyl)carbonyl-3-methyl-4-(4-fluorobenzyl)piperazine; 

NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6 (s, 2), 4.0 (m, 2), 3.7 (m, 1), 3.4-2.9 
(m, 3), 2.7 (m, 1), 2.5 (m, 1), 2.1 (m, 1), 1.1 (m, 3) ppm; 

(3R)-1-((4-chlorophenoxy)methyl)carbonyl-3-methyl-4-(4-fluorobenzyl)piperazine; 

NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6 (s, 2), 4.0 (m, 2), 3.7 (m, 1), 3.4-2.9 
(m, 3), 3.2 (m, 1), 3.0 (m, 1), 2.7 (m, 1), 2.5 (m, 1), 2.1 (m, 1), 1.1 (m, 3) ppm; 

1 -((4-chlorophenoxy)methyl)rato^ 
fluorobenzyl)piperazine; 

1-((4-chlorophenoxy)methyl)carbonyl-2-hydroxyethyl-4-(4-fluorobenzyl)piperazine, 
dihydrochloride salt; 

1 -((4-chlorophenoxy)methyl)rafo^^ 
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fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.1 (m, 4), 6.9 (t, 2), 6.7 (d, 2), 4.6 (s f 2), 4.4 (d, 

1), 3.6 (d, 1), 3.3 (m, 3), 2.7-2.3 (m, 6), 2.0-1.7 (m, 5), 0.8 (t, 6) ppm; 
1-((4-chIorophenoxy)methyl)carbonyi-2-(2-((4-fluorobenzyl)amino)ethyl)-4-(4- 

fluorobenzyI)piperazine, hydrochloride salt; 
5 1-((4-chlorophenoxy)methyl)carbonyl-2-(2-((2-hydroxyethyl)amino)ethyl)-4-(4- 

fluorobenzyl)piperazine; 
1-((4-chlorophenoxy)methyl)carbonyl-2-(2-((methyl)amino)ethyl)-4-(4- 

fluorobenzyl)piperazine; 
1-((4-chlorophenoxy)methyl)carbonyl-3-(2-((4-fluorobenzyl)amino)ethyl)-4-(4- 
10 fluorobenzyl)piperazine, hydrochloride salt; 

1-((4-chlorophenoxy)methyl)carbonyl-3-(2-((methyl)annino)ethyl)-4-(4- 

fluorobenzyl)piperazine; 
1-((4-chlorophenoxy)methyl)carbonyl-3-(2-((2-hydroxyethyl)amino)ethyl)-4-(4- 

fluorobenzyl)piperazine; 

1 5 1 -((4-chlorophenoxy)methyl)rarbonyI-3-(2-((2-methylpropyl)amino)ethylH-( 4 - 

fluorobenzyl)piperazine; 

(/rans)-1-((4-chloro-2-(((ethyl)amino)methyl)phenoxy)methyl)carbonyl-2 f 5-dim 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (d, 2), 6.9 (t, 1), 6.4 (br s, 2), 5.0- 

4.6 (m, 3), 4.0 (m, 3), 3.7-3.2 (m, 4), 3.0-2.7 (m, 3), 2.2 (m, 1 ), 1 .3 (m, 6), 1 .0 (br d, 3) 

20 ppm; 

(frans)-1-((4-chloro-2-(((diethyl)amm^ 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.5 (d, 1), 7.3 (m, 2), 7.2 (dd, 1), 7.0 (t. 2), 6.8 (d, 
1), 4.7 (m, 3), 4.2 (m, 1), 3.6-3.4 (m, 4), 3.2 (m, 1), 3.0 (m, 1), 2.7 (dd, 1), 2.6 (q, 2), 2.2 
(d, 1), 1.3 (m, 3) t 1.0(m, 9) ppm; 

25 (frans)-1-((4-chioro-2-(((cydopropyl)am 

fluorobenzyi)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (d, 2), 6.8 (t, 1), 4.8-4.0 (m, 6), 
3.7-3.2 (m, 3), 3.0 (br s, 1), 2.7 (d> 1), 2.2 (m, 2), 1.3 (m t 3), 0.9 (m, 3), 0.5 (m, 4) ppm; 
(frans)-1-((4-chioro-2-(((dimethyl)^^ 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.1 (dd, 1), 7.0 (t, 2), 6.8 (d, 1), 4.7 

30 (m, 3), 4.1 (m, 1), 3.6-3.4 (m, 4), 3.0 (br s, 1), 2.7 (dd, 1), 2.2 (m, 8), 1.3 (m, 3), 0.9 (m, 

3) ppm; 
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(frans)-1-((4-chloro-2-(((methyl)amino)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fiuorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.1 (dd, 1), 7.0 (t. 2), 6.8 (d, 1), 4.7 
(m. 2), 4.1 (m, 1), 3.7-3.4 (m, 5), 3.0 (br s. 1), 2.7 (dd, 1), 2.4 (s, 3), 2.2 (m, 2), 1.3 (m, 
3), 0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-((amino)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.1 (dd, 1), 7.0 (t, 2), 6.7 (d, 1), 4.7 
(m, 2), 3.8 (d, 1). 3.5 (m, 4). 3.0 (br s. 1), 2.7 (dt, 1), 2.2 (d. 1), 1.3 (m, 3), 0.9 (m, 3) 
ppm; 

(<rans)-1-((4-chloro-2-((4-methylpiperazin-1-yl)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4- 
(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.1 (dd, 1), 7.0 (t, 2), 6.8 (d, 1), 4.7 
(m. 4), 4.2 (m, 1), 3.8 (m, 1), 3.6-3.0 (m, 8), 2.9 (t, 1), 2.7 (m, 1), 2.5-2.2 (m, 6), 1.3 (m, 
3), 0.9 (m, 3) ppm; 

(/rans)-1-((4-chloro-2-((piperazin-1-yl)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 7.9 (m, 3), 7.7 (s, 2), 7.4 (t, 1), 7.2 (m, 2), 5.4 
(d, 1), 5.0 (m, 2), 4.3 (m, 4), 3.6-3.1 (m, 12), 2.8 (m, 1), 1.5-1.0 (m, 6) ppm; 

(fraA)s)-1-((4-chloro-2-(((2-hydroxyethyl)amino)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4- 
(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.1 (dd, 1), 7.0 (t, 2), 6.7 (d, 1), 4.7 
(m, 2), 4.2-3.4 (m, 6), 3.0 (br s, 2), 2.7 (m, 4). 2.2 (d, 2), 1.3 (m, 3), 0.9 (m, 3) ppm; 

(frans)-1-((4-chioro-2-((morpholin-4-yl)methyl)phenoxy)methyi)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m. 3), 7.1 (dd, 1), 7.0 (t, 2), 6.7 (d, 1), 4.7 
(m, 2), 4.1-3.4 (m, 11), 3.0 (brs, 1), 2.7 (dd, 1), 2.5 (t, 4), 2.2 (d. 1), 1.3 (m, 3), 0.9 (m, 
3) ppm; 

(frans)-1-((4-chloro-2-(ethylaminomethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 3), 7.2 (dd, 1), 7.0 (t, 2), 6.8 (m, 1), 4.7 
(m, 2), 4.1 (m, 1), 3.8 (s, 2), 3.6 (m, 1), 3.5 (q, 2), 3.0 (m, 1), 2.7 (m, 3). 2.6 (q. 2), 1.3 
(m, 3), 1.1 (t, 3), 1.0 (m, 6) ppm; 

(frans)-1-((4-chloro-2-((ethyl)(1-methylbutyl)aminomethyl)phenoxy)methyl)carbonyl-2,5- 

dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 7.9 (m, 1), 7.7 (m, 2), 7.5 (m, 
1), 7.2 (m, 3), 5.1 (m, 1), 4.6 (d, 1), 4.3 (m. 2), 3.7-2.8 (m, 6), 2.5 (s. 2). 1.5-1.2 (m, 19), 
0.8 (s, 3) ppm; 
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(/rans)-1-((4-chloro-2-(benzylamino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 7), 7.0 (t, 2), 6.7 (d, 1), 6.6 (m, 2), 4.7 (d, 
2), 4.4 (s, 2), 4.2-3.0 (m, 8), 2.6 (dd, 1), 2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm; 

(Jrans)-1-((4-chloro-2-((1-methylbutyl)amino)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 7.9 (m, 2), 7.3 (t, 2), 7.1 (m, 1), 6.9 (d, 2), 5.2 
{d, 1), 4.9 (m, 2), 4.6 (m, 1), 4.5-3.2 (m, 6), 2.8 (t, 1), 2.5 (s, 1), 1.7-1.2 (m, 9), 0.9 (d, 6) 
ppm; 

(frans)-1-((4-chloro-2-((cyclopropylmethyl)aminomethyl)phenoxy)methyl)carbonyl-2,5-dimethyl- 
4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 3), 7.1 (dd, 1), 7.0 (t, 2), 6.8 (br d. 1). 
4.7 (m, 2), 3.8 (s, 2), 3.6 (m, 1), 3.5 (q, 2), 3.0 (m, 2), 2.7 (dd, 1), 2.4 (m, 3), 2.2 (d, 1). 

1.3 (m, 3), 0.9 (m, 4), 0.4 (m, 2), 0.1 (m, 2) ppm; 
(*rans)-1-((4-chloro-2-(phenylaminomethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 7.8 (m, 2), 7.4 (m, 8), 7.2 (m, 2), 5.4 (d, 1), 
5.0 (m, 2), 4.7 (m, 1), 4.5 (s, 2), 4.3 (m, 2), 3.9-3.4 (m. 4). 1.4 (m, 3), 1.2 (m. 3) ppm; 
(^ns)-1-((4-chloro-2-(1-((methyl)(ethyl)amino)ethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4- 
(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.4 (s. 1). 7.3 (m, 2), 7.1 (dd, 1), 7.0 (t, 2), 6.8 
(br d, 1 ), 4.6 (br s, 3), 4.0 (m, 2), 3.6 (d, 1 ), 3.4 (d, 1 ), 3.0 (m, 1 ), 2.7 (dd, 1 ). 2.5 (d q, 1 ), 

2.4 (d q, 1 ), 2.2 (s, 3), 1 .3 (m, 6), 1 .0 (m, 6) ppm; 
(frans)-1-((4-chloro-2-(1-(dimethylamino)ethyl)phenoxy)methyl)carbonyi-2,5-dimethyl-4-(4- 

fluorobenzyi)piperazine; NMR (CD 3 OD) 7.6 (m, 3), 7.5 (d, 1), 7.3 (m, 3), 5.1 (m, 3), 4.4 
(m, 2). 3.8 (dd, 2), 3.6 (m, 1 ), 3.4 (m, 1 ), 3.0 (m, 1 ), 2.6 (m, 7), 1 .6 (m, 6), 1 .3 (m, 3) 
ppm; 

(2R)-1-((4-chloro-2-((4-f-butoxycarbonylpiperazin-1-yl)methyl)phenoxy)methyl)carbonyl-2- 

methyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 3), 7.0 (t, 2), 6.8 (d, 1), 4.7 
(m, 2), 4.4 (m, 1), 3.5 (m, 10), 3.0 (m, 1), 2.8 (m, 1), 2.6 (m, 2), 1.4 (m, 12), 1.2 (m, 3) 
ppm; 

(frans)-1-((4-chloro-2-((4-f-butoxycarbonylpiperazin-1-yl)methyl)phenoxy)methyl)carbonyl-2,5- 
dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 7.8 (m. 2), 7.6 (s, 1), 7.5 (m, 1), 
7.3 (t, 2), 7.2 (m, 1), 5.4 (d, 1), 5.0 (m, 2), 4.7 (m, 1), 4.3 (m, 6), 4.0 (m, 2), 3.8-3.1 (m, 
8), 2.9 (m, 1), 1.4 (m, 12), 1.2 (m, 3) ppm; 
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1-((4-chloro-2-(morpholin-4-ylmethyl)pheno 

fluorobenzyl)piperazine; NMP (DMSO-d 6 ) 1 1 .5 (br d, 1 ), 1 0.6 (m, 1 ), 7.7 (m f 2), 7.6 (s, 
1), 7.5 (dd, 1), 7.3 (t f 2), 7.2 (d, 1), 5.2 (q d, 2), 4.7 (m, 1), 4.4 (m, 4), 3.9-3.7 (m, 4), 3.5 
(m, 1 ), 3.4 (m, 4), 3.0 (m, 4), 2.8 (m, 1). 1.5 (d, 1 .5), 1 .3 (d, 1 .5) ppm; and 
5 D. In a similar manner, the following compound of formula (Id) was prepared: 

1-((4-chlorophenoxy)methyl)cart>onyl-2-m^ NMR 

(CDCI 3 ) 7.2 (d, 2), 6.8 (dd t 3), 6.6 (d, 1), 4.6 (s, 2), 3.6 (s, 4), 3.5 (t, 2), 2.4 (q, 4) ppm. 
E. In a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 

made. 

10 

EXAMPLE 4 

Compounds of Formula (la) 

A. To a solution of (2R,5R)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4- 
fluorobenzyl)-5-((hydroxy)methyl)piperazine (0.17 g, 0.42 mmol) in CH 2 CI 2 (50 mL) at 0°C was 

15 added triethylamine (excess) and methane sulfonyl chloride (0.050 mL, 0.5 mmol). The 

resultant mixture was stirred at 0°C until consumption of alcohol was observed by TLC analysis. 
The mixture was concentrated of volatiles in vacuo. Residue was taken up in anhydrous DMF 
(5 mL) and K 2 C0 3 (excess) added, followed by tetrazole (0.050 g, 0.71 mmol). The resulting 
mixture was stirred at ambient temperature for 3 days and filtered. The filtrate was 

20 concentrated in vacuo and the residue taken up in ethyl acetate. This was washed with water 
then brine, then dried over MgS0 4 and concentrated in vacuo to afford a yellow oil. Purification 
by flash column chromatography on silica gel afforded 25 mg of (2R5/?)-1-((4- 
chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)-5-((tetrazolyl)methyl)piperazine as 
a white solid: NMR (CDCI 3 ) 7.3 (m, 5), 7.0 (m, 4), 4.8-4.1 (m, 5), 3.8 (m, 3), 3.2 (m, 2), 2.8 (dd, 

25 1 ), 2.5 (dd, 1), 1.4 (d, 3) ppm, MS (ESI) 458. 

B. In a similar manner, the following compounds of formula (la) were made: 
(2R f 5R)-1-((4-chlorophenox 

yl)methyl)piperazine; NMR (CDCI 3 ) 7.9 (s, 1), 7.3(m, 5), 6.9 (m, 4), 4.7 (m, 3), 4.4-3.4 
(m, 5), 3.1-2.7 (m, 2), 2.4 (t, 1), 2.0 (d, 1), 1.2 (m, 3) ppm; 
30 (2R5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)-5-((morpholin-4- 
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yl)methyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.8 (d, 2), 4.7-4.1 (m, 5), 3.9- 

3.4 (m, 9), 3.2-2.7 (m, 3), 2.3 (m, 2), 2.0 (m, 1), 1.2 (m. 3) ppm; 
(2R5tf)-1-((4-chlorophenoxy)methyl)carbon^^^ 

yl)methyl)piperazine; 
5 (2R5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)- 

5-((diethyiamino)methyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.7 (m, 

3), 3.9-3.4 (m t 4), 2.8-2.3 (m, 7), 1.2 (m, 3), 0.9 (t, 6) ppm; 
(2R5S)-1-((4-chlorophenoxy)methyl)carbony!-2-methyl-4-(4-fluorobenzyl)- 

5-(((ethyl)amino)methyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.7 (m, 
10 3), 4.2-3.4 (m, 5), 2.8-2.3 (m f 6), 1.3-1.0 (m, 6) ppm; 

(2R5S)-1-((4-chlorophenoxy)methyl)^ 

piperazin-1-yl)methyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.7 (m, 

3) , 3.9-3.4 (m, 4), 2.8-2.2 (m, 14), 1 .2 (m, 3) ppm; 
1-((4-chlorophenoxy)methyl)carbonyl"4-(4-fluorobenzyl)-3-(2-(4-(f-butoxycarbonyl)- 

15 piperazin-1-yl)ethyl)piperazine, hydrochloride salt 

(2R5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)- 

5-((dimethylamino)methyl)piperazine 
(2R5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyi-4-(4-fluorobenzyl)- 
5-(((cyclopropyl)amino)methyl)piperazine 
20 (2R5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)- 

5-((cyano)methyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (m, 4), 4.6 (m, 4), 4.2-3.2 (m, 

4) , 2.6-2.2 (m, 4), 1 .2 (m, 3) ppm; 
(2R,5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)- 

5-((((cyclopropyi)methyl)amino)methyl)piperazine; 
25 (2R5R)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)- 

5-(((2-hydroxyethyl)thio)methyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.8 (d. 2), 

4.7 (m, 3), 4.1-3.5 (m t 5), 3.1-2.3 (m, 8), 1.3 (m, 3) ppm; 
(fra/7s)-1-((4-chloro-2-(imidazol-1-ylmethyl)phenoxy)methyl)carbonyl-2 f 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 11.3 (m, 1), 9.4 (s, 1), 7.9 (s, 3), 7.6 (s. 2), 7.4 
30 (m, 1), 7.3 (m, 3), 7.1 (m, 1), 5.4 (m, 2), 4.9 (m, 1), 4.2 (m, 2), 3.8-3.2 (m, 6), 2.7 (m, 1), 

1.4-1.2 (m, 6) ppm; 
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(f/ans)-1-((4-chloro-2-(1-(imid^ 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.6 (s, 1), 7.3 (m, 2), 7.2 (dd, 1), 7.0 (m, 5), 6.8 
(d, 1), 5.8 (q t 1), 4.6 (m, 3), 4.2 (m, 1), 3.5 (q, 2), 3.2 (m, 1), 3.0 (m, 1), 2.7 (dd, 1), 2.2 
(dd, 1 ), 2.0 (br s, 1 ), 1 .8 (dd, 3), 1 .3 (m, 3), 0.9 (m, 3) ppm; 
5 (trans)^ -((4-chloro-2-(triazol-1 -ylmethyl )phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCi 3 ) 8.4 (s, 1), 7.9 (s, 1), 7.3 (m, 3), 7.0 (t, 2). 6.8 (d, 
1), 5.4 (s, 2), 4.6 (m, 3), 4.2 (m, 1), 3.5 (q, 2), 3.2 (m, 1), 3.0 (m, 1), 2.9 (dd, 1), 2.2 (dd, 
1), 1.3 (m, 3), 0.9 (m, 3) ppm; and 
(frans)-1-((4-chloro-2-(tetrazol-1-ylmethyl)phenoxy)methyl)rarbon 
10 fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.4 (s, 1), 7.4 (s, 1), 7.3 (m, 3), 7.0 (t, 2), 6.8 (d, 

■ 1), 5.6 (s, 2), 4.7 (m, 3), 4.2 (m, 1), 3.5 (q, 2), 3.2 (m, 1), 3.0 (m, 1), 2.9 (dd, 1), 2.2 (dd, 
1), 1.3 (m, 3), 0.9 (m, 3) ppm. 

C. In a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 

made. 

15 

EXAMPLE 5 

Compounds of Formula (la) 

A. To a solution of oxalyl chloride (0.62 g, 5 mmol) in CH 2 CI 2 (20 mL) at -50°C was 
added DMSO (0.85 g, 1 1 mmol, in solution of 5 mL of CH 2 CI 2 ) over 2 minutes. 

20 4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxyethyl)piperazine (1 .85 g, 
4.5 mmol, in solution of 5 mL of CH 2 CI 2 ) was added. The resulting mixture was stirred at -50°C 
for 15 minutes, then triethylamine (2.3 g, 22 mmol) was added. After 5 minutes at -50°C, the 
mixture was gradually warmed to ambient temperature. At that time the mixture was diluted 
with CH 2 CI 2 and washed with water, then brine. The organic layer was then dried over MgS0 4 

25 and concentrated in vacuo to afford 1 .7 g of 4-(4-fluorobenzyl)-1-((4- 

chlorophenoxy)methyl)carbonyl-3-((formyl)methyl)piperazine as a yellow oil; NMR (CDCI 3 ) 9.8 
(d, 1) 7.3 (m, 4), 7.0 (m, 4), 4.6 (m, 3), 3.8-3.2 (m, 7), 2.7-2.2 (m, 4) ppm. 

B. In a similar manner, the following compounds of formula (la) were made: 
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4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)cafa^ 

hydrochloride salt; NMR (CDCI 3 ) 7.3 (m, 4), 6.9 (m, 4), 4.6 (m, 2), 3.8-3.3 (m, 7), 2.4 (m, 

4), 2.1 (d, 3) ppm; and 
(2R,5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy^ 
5 C. In a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 

made. 

EXAMPLE 6 

Compounds of Formula (la) 
10 A. To a solution of 4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3- 

((formyl)methyl)piperazine (0.31 g f 0.77 mmol) in anhydrous THF (20 mL) was added methyl 
magnesium bromide (0.26 mL, 0.77 mmol, 3.0 M solution in ether). The resultant mixture was 
stirred overnight at ambient temperature. At that time the mixture was poured into 5% aqueous 
NH4CI solution and extracted with two portions of ether. The combined organic extracts were 
15 washed with brine, then dried over MgS0 4 , filtered and concentrated in vacuo to afford a yellow 
oil. Purification by flash column chromatography on silica gel afforded 0.29 g of 4-(4- 
fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxypropyl)pipera2ine, as a clear, 
colorless oil, which was converted to its hydrochloride salt; NMR (CDCI 3 ) 7.6 (m, 2), 7.2 (m, 4), 
6.9 (m, 2), 4.7 (m, 2), 4.4-3.0 (m, 10), 2.4-1.4 (m, 2), 1.3-1.0 (m, 3) ppm. 
20 B. In a similar manner, the following compounds of formula (la) were made: 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxy-2-phenylethyl)piperazine; 
NMR (CDCI3) 7.3 (m, 9), 7.0 (t, 2), 6.8 (d, 2), 4.9 (m, 1), 4.8 (m, 2), 4.1 (m, 1), 3.8-3.3 
(m, 6), 2.8 (m, 2), 2.2 (m, 1), 2.0 (m, 2) ppm; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxypentyl)piperazine; 
25 NMR (CDCI3) 7.8 (m, 2), 7.3 (m, 4), 6.9 (d, 2), 4.8 (d, 2), 4.5-3.0 (m, 16) 2.2-1.2 (m, 8), 

0.9 (m, 3) ppm; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)m 

NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.8 (d, 2), 5.7 (m, 1), 5.2 (dd, 1), 5.1 (t, 1), 4.6 (m, 2), 
4.2-3.3 (m, 7), 2.9 (m, 2), 2.4 (m, 1), 1.9-1.5 (m, 2) ppm; 
30 4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxy-2-(4-methylpheny^ 

ethyl)piperazine; 
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(2R,5RH-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-m 

enyl)piperazine, hydrochloride salt; NMR (DMSO-d 6 ) 10.1 (b s, 1), 7.6 (m, 2), 7.3 (d, 4), 
6.9 (d, 2), 6.1 (m, 1), 5.9 (m, 1), 5.4 (m, 2), 4.8 (m, 2), 4.4 (m, 4), 3.7-3.1 (m, 5), 1.1 (m, 
3) ppm; 

5 (2R t 5R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-(1- 

hydroxybutyl)piperazine, hydrochloride salt; NMR (DMSO-d 6 ) 10.3 (b s, 1), 7.6 (m t 2), 
7.3 (m, 4), 6.9 (d ( 2), 5.6 (m, 1), 4.9 (m, 2), 4.4 (m, 3), 3.9-3.1 (m, 5), 1.4 (m, 4), 1.1 (d, 
3), 0.8 (t, 3) ppm; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)m 
10 4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxy-2-cyclohexylethyl)- 

piperazine; 

(2R,5R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-(1- 

hydroxyethyl)piperazine, hydrochloride salt; NMR (DMSO-d 6 ) 10.3 (b s, 1), 7.6 (m, 2), 
7.3(m, 4), 6.9 (d, 2), 5.6 (b s, 1), 4.9 (m, 2), 4.6-4.0 (m, 6), 3.2 (m, 3), 1.2 (d, 3), 1.1 (d, 
15 3) ppm; 

(2R,5R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-(1- 
hydroxy-1-(phenyl)methyl)piperazine, hydrochloride salt; 

4-{4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-5-(2-hydroxy-2-methylpropyl)- 
piperazine; 

20 (frans)-1-((4-chloro-2-(1-hydroxyethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m t 3), 7.2-6.8 (m, 4), 5.1 (m, 1), 4.7 (m, 2), 
4.2-3.0 (m, 9), 2.7 (dd, 1 ), 2.3 (d, 1 ), 1 .5 (d, 3), 1 .3 (br m, 3). 0.9 (br m, 3) ppm; 
1-((4-chlorophenoxy)methyl)carbonyl-2-(1-hydroxyethyl)-4-(4-fluorobenzyl)piperazine; NMR 

(CDCI 3 ) 7.2 (m, 4) t 7.0 (m, 2), 6.8 (dd, 2), 4.7 (m, 3), 4.2 (m ( 1), 3.8 (m, 1), 3.4 (s, 2), 3.2 
25 (m, 1), 2.3 (dd, 1), 2.1 (m, 1), 1.1 (m, 3) ppm; 

1-((4-chlorophenoxy)methyl)carbonyl-2-(2-hydroxypropyl)-4-(4-fluorobenzyl)piperazine; NMR 
(DMSO-d 6 ) 7.6 (br s, 2), 7.3 (d, 4), 6.9 (q, 2), 4.9 (m, 3), 4.3 (m, 3), 3.9 (m, 3), 3.3. (m, 
2), 3.0 (m, 1), 2.2 (t, 1), 1.8 (m, 1), 1.5 (m, 1), 1.1 (d, 1.5), 1.0 (d, 1.5) ppm; and 
1-((4-chlorophenoxy)methyl)rarbonyl-2-(2-hydroxybut-3-enylH-(4-fluorobenzyl)piperazine; 
30 NMR (DMSO-d 6 ) 7.6 (dt f 2), 7.3 (m, 4), 6.9 (t, 2), 5.8 (m, 1), 5.2 (dd, 1), 5.0 (dt, 2), 4.8 
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(dt, 1 ), 4,4 (m, 2), 3.9 (m, 1 ), 3.4 (m, 3), 3.0 (m, 3), 2.2 (m, 1 ), 1 .8 (m, 1 ), 1 .6 (m, 1 ) 
ppm. 

C. In a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 

made. 

EXAMPLE 7 

Compounds of Formula (la) 

A. To a solution of 4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2- 
hydroxy-2-phenylethyl)piperazine (0.051 g, 0.11 mmol) in anhydrous ether (5 mL) was added 
sodium hydride (0.006 g, 0.15 mmol). The resultant mixture was stirred at ambient temperature 
for 30 minutes, then methyl iodide (0.016 g, 0.1 1 mmol) was added. Once thin layer 
chromatography analysis showed complete consumption of 4-(4-fluorobenzyl)-1-((4- 
chlorophenoxy)methyl)carbonyl-3-(2-hydroxy-2-phenylethyl)piperazine had occurred, the 
mixture was poured into water and extracted with two portions of ether. The combined organic 
extracts were dried over MgS0 4 , filtered and concentrated in vacuo to afford 0.046 g of 4-(4- 
fluorobenzyl)-1 -((4-chlorophenoxy)methyl)carbonyl-3-(2-methoxy-2-phenylethyl)piperazine as a 
yellow oil: NMR (CDCI 3 ) 7.3 (m, 9), 7.0 (m, 2), 6.9 (m, 2), 4.8 (m, 3), 4.2 (m t 2) f 3.9-3.2 (m, 5), 
3.1 (d, 2), 3.0 (s, 1), 2.9 (s, 1), 2.6 (m, 1), 2.4 (m, 1), 1.9 (m, 1) ppm. 

B. In a similar manner, other compounds of the invention were made: 
(2R,5/?)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-((methoxyh 

methyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.6 (m, 3), 3.8-3.1 (m, 

9), 3.0 (br s, 1 ), 2.7 (dd, 1 ), 2.3 (t, 1 ), 1 2 (m, 3) ppm; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2-(methoxy)ethyl)piperazine; 

NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.7 (m, 3), 4.1 (m, 1), 3.7 (m, 1), 3.4-3.2 

(m, 6), 2.8 (m, 3), 2.0 (m, 4) ppm; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(ethoxycarbonyl)methyl- 

piperazine-2-one; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyi)carbonylpiperazine-2-one; 
4-(4-fiuorobenzyl)-1-((4-chlorophenoxy)me NMR 

(CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (dd, 2), 4.7 (d, 2), 3.9-3.3 (m, 1 1 ), 2.6 (m, 2), 2.2 (m, 1 ) 

ppm; 
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4-(4-fluorobenzyl)-1-((4^ 

NMR (CDCI3) 7.3 (m, 4), 7.0 (t, 2), 6.9 (dd, 2), 4.7 (d, 2), 3.8-3.3 (m, 1 1 ), 2.6 (m, 2), 2.2 
(m, 1), 1.8 (m, 2) ppm; 

4-(4-fluorobenzyl)-1-(2-(4-chlorophenoxy)ethyl)piperazin-2-one; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 
2), 6.8 (d, 2), 4.2 (t, 2), 3.8 (t, 2), 3.5 (m, 4), 3.2 (s, 2), 2.6 (t, 2) ppm; 

4-(4-fluorobenzyl)-1 -(2-(4-c^ 

hydrochloride salt; NMR (CDCI 3 ) 7.2 (m, 2) t 7.1 (m, 4), 6.8 (d, 2), 4.2 (m, 9), 3.5 (m, 5), 
2.9 (brs, 1),1.3(t, 3) ppm; 

(frans)-1-((4-chtoro-2-methoxyphenoxy)methyl)carbonyl-2 f 5-dimethyl-4-(4- 

fluorobenzyi)piperazine; NMR (CDCI 3 ) 7.3 (m, 2), 7.0-6.8 (m, 5), 47 (br m, 2.5), 4.2 (br 
s T 0.5), 3.8 (s, 3), 3.6-3.2 (m, 4), 3.0 (br s, 1 ). 2.7 (m, 1 ) f 2.2 (d. 1), 1.2 (br m, 3), 1 .9 (br 
m , 3) ppm; and 

(^ans)-1-((5-chloro-2-methoxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 2), 7.0-6.8 (m, 5), 4.7 (br m, 2.5), 4.2 (br 
s, 0.5), 3.8 (s, 3), 3.6-3.2 (m, 4), 3.0 (br s. 1 ), 2.7 (m, 1 ). 2.2 (d, 1 ), 1 .2 (br m, 3), 1 .9 (br 
m , 3) ppm. 

C. In a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 

made. 

EXAMPLE 8 

Compounds of formula (la) 

A. To a solution of 4-chlorobenzylisocyanate (0.59 g, 3.5 mmol) in anhydrous THF 
(15 mL) at 0°C was added 1-(4-chlorobenzyl)piperazine (0.74 g, 3.5 mmol). The resultant 
mixture was stirred at ambient temperature. After 20 hours the mixture was concentrated of 
volatiles. The resulting solid was washed with ethyl acetate and dried in vacuo to afford 0.72 g 
of 1-(((4-chlorobenzyl)amino)carbonyl)-4-(4-chlorobenzyl)piperazine as a white solid; NMR 
(CDCI3) 7.4 (m, 4), 7.3 (m, 2), 7.2 (m, 2), 4.4-4.1 (m, 6), 3.6 (m, 4), 3.0 (m, 2) ppm. 

B. In a similar manner, other compounds of formula (la) were made: 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)rarbonyl-2-(A/-methylureido)- 

amino)methyl)piperazine; NMR (CDCI 3 ) 7.2 (m, 4), 7.0 (t, 2), 6.8 (dd, 2), 5.7 (br s, 1), 
5.2 (m, 1), 5.0 (m, 1), 4.8-2.0 (m, 15) ppm; 
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4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(A/-(ethoxycarbonylmethyl) 

ureido)methyl)piperazine; NMR (DMSO-d 6 ) 7.3 (m, 4), 7.1 (t, 2), 6.8 (d, 2), 6.5 (t, 2), 4.8 

(m, 2), 4.1-1.8 (m, 15), 1.1 (m, 3) ppm; 
(frans)-1-((4-chloro-2-((aminocarbonyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
5 fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.8 (br s, 1), 8.3 (s, 1 ). 7.3 (m, 2), 7.0 (m, 3), 6.8 

(d, 1 ), 6.0 (br s, 1 ), 5.0 (m, 2), 4.8 (m, 2), 4.1 (m, 3). 3.6 (m, 3), 3. 1 (m. 2), 2.7 (d, 1 ), 2.3 

(d, 1), 0.9 (m, 6) ppm; 

(frans)-1-((4-chloro-2-((aminocarbonyl)(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5- 

dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 9.8 (br m, 1), 9.4 (s, 1), 8.2 (s, 
10 1), 7.6 (m, 2), 7.3 (m, 2), 7.0 (m, 2), 6.0 (br m, 2), 5.0 (m, 3), 4.3 (br m, 3), 4.0 (s. 2), 

3.7-3.2 (m, 4), 2.8 (s, 3), 1.3 (m, 3), 1.2 (m, 3) ppm; 
(frans)-1-((4-ehloro-2-(A/-ethyluredio)phenoxy)methyl)carbonyl-2.5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 8.8 (s, 1), 8.4 (s, 1), 7.3 (m, 2), 7.0 (m, 2), 6.8 (m, 
3), 4.7 (m, 2), 4.1 (m, 2), 3.6-3.3 (m, 4), 3.0 (brs. 1), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 5), 
15 0.9 (m, 6) ppm; 

(frans)-1-((4-chloro-2-(A/'-(2,4-dichlorophenyl)ureido)phenoxy)methyl)carbonyl-2,5-dimethyl-4- 
(4-fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 10.4 (br d. 1), 9.2 (s, 1), 9.1 (s, 1), 8.2 (s, 
1), 8.1 (d, 1), 7.7 (m, 2). 7.3 (m, 3), 6.9 (m, 2). 5.0 (m, 2), 4.7 (m, 1), 4.3 (m, 3), 3.8 (q, 
1), 3.6 (m, 1), 3.4 (m, 1), 2.9 (t, 1), 1.4 (m, 3), 1.2 (m, 3) ppm; 
20 (?rans)-1-((4-chloro-2-(A/'-(4-nitrophenyl)ureido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.1 (s, 1), 8.4 (s, 1), 8.3 (s, 1), 8.2 (s, 1). 7.9 (d, 
1), 7.8 (d, 1), 7.3 (m, 3), 7.0 (t, 2), 6.8 (d, 1), 6.7 (m, 1), 4.7 (m, 2), 3.6 (m, 4). 3.1 (m, 1), 
2.8 (m, 1 ), 2.3 (d, 1 ), 1 .4 (m, 3), 1 .0 (m, 3) ppm; 
(frans)-1-((4-chloro-2-(A/'-(4-methylphenyl)ureido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
25 fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 1 0.5 (br d, 1 ), 9.6 (s, 1 ), 8.5 (d, 1 ), 8.2 (s, 1 ), 

7.8 (m, 2), 7.3 (m, 4), 7.1 (d, 2), 6.9 (s, 1), 5.0 (m, 2), 4.3 (m, 3), 3.9 (s, 1), 3.6 (m, 1), 
3.4 (m, 1 ), 2.8 (dd, 1 ), 2.2 (s, 3), 1 .4 (m, 3), 1 .2 (m, 3) ppm; 
(^ns)-1-((4-chloro-2-(A/'-benzyiureido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.0 (s, 1), 8.4 (s, 1), 7.3 (m, 8), 7.0 (t. 2). 6.8 (q, 
30 2), 5.6 (t, 1), 4.6 (m. 4). 3.6 (m, 3), 3.0 (m, 1). 2.7 (m, 1), 2.2 (m, 2). 1.3 (m, 3), 0.9 (m. 

3) ppm; 
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(frans)-1-((4-chloro-2-(1-(/V-methyl-/V'-ethylureido)ethyl)phenoxy)methyl)carbonyl-2.5-dimethyl- 
4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.8 (d, 1), 5.6 (m. 1), 
5.4 (brd, 1)4.7 (m, 2), 3.5 (q, 2), 3.2 (m, 4), 3.0 (m, 1). 2.7 (m, 4), 2.2 (d, 1), 1.4 (d, 3), 

1.3 (m, 9), 0.9 (m, 3) ppm; 

(frans)-1-((4-chloro-2-(oxazol-2-ylaminomethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 3), 7.2 (dd, 1), 7.0 (t, 2), 6.8 (d, 1), 4.7 
(m. 3), 4.4 (s. 2), 4.3 (t, 2), 3.9 (m. 1), 3.8 (t, 2), 3.5 (q, 2). 3.3 (m, 1), 3.0 (m, 1), 2.7 (dd, 
1 ), 2.2 (d, 1 ), 1 .3 (m, 3), 0.9 (m, 3) ppm; 

(f/-ans)-1-(2-(4-chlorophenyl)-3-(ureido)propyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 7.3 (m, 4), 7.2 (m, 2), 7.1 (t, 2), 5.8 (br s, 1), 

5.4 (brs, 2), 4.0 (m, 1), 3.4 (m, 2). 3.2 (m, 3), 2.9 (m, 1), 2.5 (m, 2), 2.1 (m. 1), 1.1 (m, 
3), 0.8 (m, 3) ppm; 

(frans)-1-(2-(4-chlorophenyl)-2-(ureido)ethyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
NMR (DMSO-d 6 ) 7.3 (m. 5), 7.1 (t. 2), 6.6 (q. 1), 5.6 (br s, 2), 5.0 (m, 1), 4.4 (m, 0.5). 
4.0 (m, 0.5), 3.5 (m, 2). 3.3 (m, 2), 2.8 (m, 2), 2.7 (m, 1), 2.5 (m, 1), 2.1 (d, 1). 1.2 (m, 
3), 0.8 (m, 3) ppm; 

(/rans)-1-((4-chloro-2-((A/'-(3-methoxyphenyl)ureido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 10.2 (brs, 1), 9.5 (s, 1), 8.5 (brs, 1), 8.2 (s, 
1). 7.7 (m, 2), 7.2 (m, 4). 7.0 (s, 3), 6.5 (dd, 1), 5.0 (m, 2), 4.3 (m, 3), 3.7 (m, 5), 3.4 (m, 
1). 2.9 (m, 1), 1.4 (s, 3), 1.2 (s, 3) ppm; and 

(<rans)-1-((4-chloro-2-((/V'-(trichloromethylcarbonyl)ureido)phenoxy)methyl)carbonyl-2,5- 

dimethyl-4-(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 10.5 (s, 1), 9.0 (m, 1), 8.3 (s, 1), 
7.3 (m, 2), 7.0 (m, 4), 4.8 (m, 3), 4.2 (m, 1), 3.6 (m, 2), 3.4 (m, 1), 3.0 (m, 1), 2.7 (dd, 1), 
2.2 (d, 1), 1.3 (m, 3), 0.9 (m, 3) ppm. 

C. In a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 

made. 

EXAMPLE 9 

Compounds of formula (la) 
A. To a solution of (c/s)-1-((4-chlorophenoxy)methyl)carbonyl-3,5- 
dimethylpiperazine (0.20 g, 0.71 mmol) in anhydrous THF (2 mL) was added 4-fluorobenzyl- 
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bromide (0.11 mL, 0.85 mmol), diisopropylethylamine (0.15 mL, 0.85 mmol) and sodium iodide 
(0.042 g, 0.28 mmol). The resultant mixture was stirred at ambient temperature for 2 days. At 
that time the mixture was poured into ether and washed with 5% aqueous NaHC0 3 solution, 
then brine. The organic layer was dried over MgS0 4l filtered, and concentrated in vacuo to 
5 afford a yellow oil. Purification by flash column chromatography on silica gel afforded 0.17 g of 
(c/s)-1-((4-chlorophenoxy)methyl)carbonyl-3,5-dimethyl-4-(4-fluorobenzyl)piperazine as a pink 
oil; which was converted to its hydrochoride salt; NMR (CDCI 3 ) 7.6 (m, 2), 7.3 (m, 4), 7.0-6.8 
(m, 2), 5.0-2.8 (m, 10), 1.5-1.3 (m, 6) ppm. 

B. In a similar manner, the following compounds of formula (la) were made: 
10 1-((4-chlorophenoxy)methyl)carbonyl-2-((((cyclopropyl)methyl)amino)methyl)-4-(4- 

fiuorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.8 (d, 2), 4.5 (s, 2), 3.4 (m, 
4), 3.0 (m t 1), 2.5 (m, 4), 2.2 (t, 1), 2.0 (m, 2), 1.6 (s, 2), 0.8 (m, 1), 0.5 (m, 2), 0.1 (m, 2) 
ppm; 

(3R,5RH-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyi)rarbonyl-3,5-dimethylpiperazine 1 
15 hydrochloride salt; NMR (CDCI 3 ) 13.3 (m,1), 7.9 (q, 2), 7.2 (m, 4), 6.9 (d, 2), 6.8 (d, 2), 

4.8-3.3 (m, 10), 1.7 (d, 3), 1.2-1.0 (m, 3) ppm; 
(3S,5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3,5-dimethylpiperazine, 

hydrochloride salt; NMR (CDCI 3 ) 13.3 (m,1), 7.9 (q, 2), 7.2 (m, 4), 6.9 (d, 2), 6.8 (d, 2), 
4.8-3.3 (m, 10), 1.7 (d, 3), 1.2-1.0 (m, 3) ppm; 
20 1-((4-chlorophenoxy)methyl)carbonyl-2-(((4-fluorobenzyl)amino)methyl)-4-(4- 

fluorobenzyl)piperazine; 
1-((4-chlorophenoxy)methyl)carbonyl-2-(((methyl)amino)methyl)-4-(4- 

fluorobenzyl)piperazine: NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.8 (d, 2), 4.5 (q,2), 3.6 (m, 
4), 3.1 (m, 2), 2.8 (m, 3), 2.6 (s, 3), 2.5-2.3 (m, 3) ppm; and 
25 1-((4-chlorophenoxy)methyl)carbonyl-3-trifluoromethyl-4-(4-fluorobenzyl)piperazine; NMR 

(CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.8 (dd, 2), 4.6 (m, 2), 4.2 (m, 1), 3.8 (m, 3), 3.6 (dd, 1), 
3.3 (m, 2), 3.0 (m, 1), 2.6 (m, 1) ppm. 

C. In a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 

made. 

30 
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EXAMPLE 10 

Compounds of formula (Ic) 

A. To a solution of 1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4- 

5 (benzyl)piperazine (0.15 g, 0.37 mmol) in toluene (10 mL) was added iodomethane (0.15 mL, 
2.2 mmol). The resultant mixture was stirred at ambient temperature for 4 days. At that time 
the solid precipitate was filtered and washed with ether to afford 0.019 g of 1-((3 t 4,5- 
trimethoxyphenoxy)methyl)carbonyl-4-methyl-4-(ben2yl)piperazinium iodide as a white solid; 
NMR (DMSO-d 6 ) 7.6 (s, 5), 6.3 (s, 2), 4.8 (s t 2), 4.7 (s, 2), 4.2 (d, 1), 4.0 (d, 1), 3.8 (s, 6), 3.6- 
10 3.3 (m, 9), 3.1 (s, 3) ppm. 

B. In a similar manner, other compounds of formula (Ic) were made: 
1-((3 f 4,5-trimethoxyphenoxy)methyl)carbonyl-4-methyl-4-(4-fluorobenzyl)piperazinium iodide; 

NMR (DMSO-d 6 ) 7.6 (dt, 2), 7.4 (t, 2), 6.3 (s, 2), 4.8 (s, 2), 4.7 (s, 2), 4.2 (d, 1), 4.0 (d, 

1 ) , 3.8 (s, 6), 3.6-3.3 (m, 9), 3.0 (s, 3) ppm; 

15 1-((3,4 t 5-trimethoxyphenoxy)methyl)rarbonyM-(prop-2-enyl)-4-(4-fluorobenzyl)piperazinium 

bromide; NMR (DMSO-d 6 ) 7.6 (dt, 2), 7.4 (t, 2), 6.2 (m, 3), 5.75 (d, 1), 5.65 (d, 1), 4.8 (s t 

2) , 4.7 (s, 2), 4.2-3.3 (m, 19) ppm; 
1-((3,4 t 5-trimethoxyphenoxy)methyl)carbonyl-4-benzyl-4-(4-fiuorobenzyl)piperazinium bromide; 

NMR (DMSO-d 6 ) 7.7-7.1 (m, 9), 6.2 (s, 2), 4.8 (m, 6), 4.0-3.3 (m, 17) ppm; and 
20 1-((3,4 t 5-trimethoxyphenoxy)methyl)carbonyl-2,4-dimethyl-4-(4-fiuorobenzyl)piperazinium 

iodide; NMR (DMSO-d 6 ) 7.6 (m, 2), 7.2 (m4), 7.0 (d, 2), 4.9 (s, 2), 4.6 (s, 2), 3.6-3.3 (m, 
7), 3. 1 (s, 2), 2.9 (s, 1), 1.2 (m, 3) ppm. 

C. In a similar manner, other compounds of formula (Ic) are made. 

25 EXAMPLE 11 

Compounds of Formula (la) 
A. To a solution of 1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-2- 
(methoxycarbonyl)methyl-4-(4-fluorobenzyl)piperazine (0.20 g f 0.42 mmol) in a methanol/water 
solution (20 mL, 3:1) was added lithium hydroxide, monohydrate (0.40 mL, 9.5 mmol). The 
30 resultant mixture was stirred at ambient temperature for 30 min. At that time HPLC analysis 
showed complete conversion had occurred. The mixture was poured into ethyl acetate and 
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washed sequentially with an aqueous acetic acid/water solution (pH < 4), water, and brine. The 
organic layer was separated, dried over MgS0 4 , filtered and concentrated in vacuo to afford 
0.060 g of 1-((3,4 l 5-trimethoxyphenoxy)methyl)rarbonyI-2-(carboxy)methyl-4-(4- 
fluorobenzyl)piperazine as a white solid; NMR (CDCI 3 ) 7.4 (m, 2), 7.1 (m, 2), 6.2 (m, 2), 5.1 (m, 
5 1), 4.7 (m, 3), 4.0 (m, 2), 3.8 (d, 9), 3.3-3.1 (m, 4), 2.6 (m, 2), 2.4 (m, 2) ppm, MS (ESI) 476. 

B. In a similar manner, the following compounds of the invention were made: 
1-((4-chlorophenoxy)methyl)carbonyl-3-(carboxy)methyl-4-(4-fluorobenzyl)piperazine; 

NMR (DMSO-d 6 ) 7.4 (t, 2), 7.3 (d, 2), 7.1 (t, 2), 6.9 (d, 2), 4.7 (m, 2), 4.0 (d, 2), 3.7 (m, 
2), 3.5 (m, 3), 3.2 (m, 1), 2.8-2.4 (m, 3) ppm; 
1 0 1 -((4-chloro-2-carboxyphenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; NMR 

(CDCI 3 ) 8.0 (s, 1), 7.4 (dd, 1), 7.3 (m, 3), 7.0 (t, 1), 6.9 (d, 1), 5.0 (m, 2), 4.6 (m, 1), 4.3 
(m, 1), 3.7 (m, 1), 3.4 (m, 2), 2.8 (d, 1), 2.6 (m, 1), 2.1 (m, 1), 1.4 (d, 1.5), 1.3 (d, 1.5) 
ppm; and 

(frans)-1-((4-chloro-2-carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
15 fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.4 (br s, 1), 8.0 (m, 1), 7.5 (m, 3), 7.2 (m, 2), 7.0 

(d, 1), 5.0 (m, 2), 4.6 (m, 1), 4.3 (m, 3), 3.7 (m, 2), 3.4 (m, 1), 3.3 (m, 1), 1.4-1.3 (m, 6) 
ppm. 

C. In a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 

made. 

20 

EXAMPLE 12 

Compounds of formula (la) 
A. To a solution of lithium aluminum hydride (0.29 g, 7 mmol) in a solution of 
anhydrous THF (16 mL) was added 1-((4-chlorophenoxy)methyl)carbonyl-4-(4- 

25 fluorobenzyl)piperazine (0.36 g, 1.0 mmol, in 3 mL of THF). The resultant mixture was stirred 
at ambient temperature for 9 hours. At that time 0.3 mL of water and 0.3 mL of 15% aqueous 
NaOH solution were added and the resulting mixture stirred at ambient temperature. After 18 
hours, the mixture was filtered through a short column of Celite (THF) and the filtrate 
concentrated in vacuo to afford 0.12 g of 1-(2-(4-chiorophenoxy)ethyl)-4-(4- 

30 fluorobenzyl)piperazine as a clear oil; NMR (CDCI 3 ) 7.2 (m, 4), 7.0 (m, 2), 6.8 (m, 2), 4.0 (m, 2), 
3.4 (m, 2), 2.8-2.4 (m, 10) ppm. 
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B. In a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 

made. 

EXAMPLE 13 

5 Compounds of Formula (lb) 

A. To a solution of 1-(1-(f-butoxycarbonyl)amino-2-(4-chlorophenyl)ethyi)carbonyl-4- 
(benzyl)piperazine (0.20 g, 0.44 mmol) in a solution of CH 2 CI 2 (3 mL) was added trifluoroacetic 
acid (3 mL). The resultant mixture was stirred at ambient temperature. After 18 hours, the 
mixture was concentrated in vacuo to afford a yellow oil. This was dissolved in ethyl acetate 

10 and washed with an aqueous NaHC0 3 solution. The organic layer was separated, dried over 
MgS0 4l filtered and concentrated in vacuo to afford 0.17 g of a clear, colorless film. This was 
dissolved in ether and treated with an ethereal solution of HCI, resulting in formation of a white 
precipitate. Concentration afforded 0.18 g of 1-(1-amino-2-(4-chlorophenyl)ethyl)carbonyl-4- 
(benzyl)piperazine as a white solid; NMR (CDCI 3 ) 7.4 (m, 7), 7.1 (m, 2), 4.0 (t, 1), 3.7-3.1 (m, 

15 4), 2.8 (m, 2), 2.4-2.2 (m, 5), 1.8 (m, 1) ppm. 

B. In a similar manner, the following compounds of formula (lb) were made: 
1-(3-amino-2-(4-chlorophenyl)propyl)carbonyl-4-(4-chlorobenzyl)piperazine; NMR (CDCI 3 ) 7.2 

(m, 8), 3.8 (s, 3), 3.6-3.3 (m, 8), 3.0 (m, 2), 2.6 (dq, 2), 2.4-2.1 (m, 4) ppm; and 
1-(1-amino-2-(4-chlorophenyl)ethyl)carbonyl-4-(4-chlorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 
20 (m, 6), 7.1 (d, 2), 4.0 (t, 1), 3.6-3.1 (m, 6), 2.8 (dq, 2), 2.6 (brs, 2), 2.4 (m, 3), 1.8 (m, 1) 

ppm. 

C. In a similar manner, the following compounds of formula (la) were made: 
(fransM -((4-chloro-2-(a^ 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 3), 7.2 (dd, 1), 7.0 (t, 2), 6.8 (br d, 1), 4.7 
25 (m, 2), 3.9 (s, 2), 3.5 (m, 3), 3.0 (br s, 1), 2.7 (m, 1), 2.2 (m, 4), 1.3 (m, 3), 0.9 (m, 3) 

ppm; 

(frans)-1-((4-chloro-2-(glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 10.1 (s, 1), 8.5 (s, 1), 7.3 (t, 3), 7.0 (t, 3), 6.8 (d, 
1), 4.7 (m, 3), 4.2-3.4 (m, 5), 3.2 (m, 1), 3.0 (br s, 1), 2.7 (dd, 1), 2.2 (d, 1), 1.3 (m, 3), 
30 0.9 (m, 3) ppm; 



WO 98/56771 



PCT/EP98/03503 



-212- 

(2R5S)-1-((4-chloro-2-(glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 1 0.0 (s, 1 ), 8.2 (m. 3), 7.6 (s, 1 ), 7.3 (m, 2). 
7.1 (dd, 1), 6.9 (m. 1). 5.2-4.2 (m, 5), 3.8-2.9 (m, 7), 1.2 (m, 6) ppm; 

(2f?)-1-((4-chloro-2-(glycinamido)phenoxy)methyl)carbonyl-2-methyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 11.4 (br s, 1), 10.0 (s. 1), 8.3 (br s. 2), 8.1 (s, 
1). 7.8 (m. 2), 7.4 (t, 2), 7.1 (d. 1), 7.0 (d, 1) 5.0 (q, 2). 4.7 (m, 1). 4.3 (m, 3). 3.9 (m, 3), 
3.6 (m. 1). 3.1 (m, 3), 1.5 (d, 1.5), 1.3 (d, 1.5) ppm; 

(frans)-1-((4-chloro-2-((A/'-methylglycinamido)phenoxy)methyl)caitonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 9 ) 9.9 (s, 1), 8.5 (s, 1), 7.3 (m, 3), 7.0 (m, 3), 6.8 (d, 
1 ), 4.7 (m, 3). 4.2-3.9 (m, 1 ), 3.6-3.3 (m, 5), 3.0 (br s, 1 ), 2.7 (dd, 1 ), 2.5 (s, 3), 2.3 (d, 
1), 1.3 (m, 3), 1.0 (m, 3) ppm; 

(frar)s)-1-((4-chloro-2-(alaninamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 1 0.2 (s, 1 ), 8.5 (s, 1 ), 7.3 (m, 3), 7.0 (m, 3), 6.8 
(d, 1), 4.7 (m, 3), 4.2-3.9 (m, 1), 3.6-3.2 (m, 5), 3.0 (m, 1), 2.7 (dd, 1), 2.2 (d, 1), 1.4 (d, 
3), 1.3 (m, 3), 1.0 (brs, 3) ppm; 

(frans)-1-((4-chloro-2-(1-(methylamino)ethyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 3), 7.1 (dd, 1 ), 7.0 (t, 2), 6.8 (br d, 1 ), 4.7 
(m, 3), 4.0 (q, 2), 3.6 (q, 2). 3.2 (m, 1), 3.0 (m, 1), 2.7 (dd, 1), 2.3 (m, 4), 1.3 (m, 6), 0.9 
(m, 3) ppm; 

(frans)-1-((4-chloro-2-((methylamino)(phenyl)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4- 
(4-fiuorobenzyl)piperazine; NMR (CDCI 3 ) 7.6 (br d. 1), 7.4-7.1 (m, 8), 7.0 (t, 2), 6.8 (m, 
1), 5.0 (d, 1), 4.6 (m, 3), 4.2 (m, 1). 3.5 (t, 1), 3.4-3.0 (m, 4), 2.8 (m, 1), 2.4 (s. 3), 2.2 
(m, 1 ), 1 .2 (m, 3), 0.8 (m, 3) ppm; 

(2R)-1-((4-chloro-2-((piperazin-1-yl)methyl)phenoxy)methyl)carbonyl-2-methyl-4-(4- 

fluorobenzyl)piperazineNMR (DMSO-d 6 ) 9.2 (br s, 1), 7.6 (m, 4), 7.3 (t, 2), 7.2 (d, 1), 5.2 
(dd, 1). 5.0 (d, 1), 4.8 (m, 1), 4.4 (d, 4), 3.9 (d, 1), 3.4 (m, 11), 1.4 (d, 1.5), 1.2 (d, 1.5) 
ppm; 

(2R5S)-1-((4-chloro-2-((piperazin-1-yl)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 9.8 (brs, 1), 9.2 (brs, 1), 7.6 (s, 3), 7.5 (dd, 
1), 7.3 (t, 2), 7.2 (d. 1), 5.4 (m, 1), 5.0 (m, 3), 4.7 (m, 1), 4.5 (s, 2), 4.3 (m, 3), 3.7-3.1 
(m, 11), 1.4-1.1 (m, 6) ppm; 
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(frans)-1-((4-chloro-2-((piperazin-1-yl)methyl)phenoxy)methyl)carbon 

fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 11.3 (br d, 1), 9.7 (m, 2), 7.9 (m, 2), 7.7 (m, 
2), 7.4-7.2 (m f 3), 5.4 (m, 1), 5.0 (m, 2), 4.6 (m, 1), 4.2 (m, 3), 3.8-3.2 (m, 10), 2.8 (dd, 
1), 1.7 (m, 3), 1.4 (dd, 3), 1.2 (m, 3) ppm; 
5 (frans)-1-(2-(4-chlorophenyO 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.2 (d, 2), 7.0 (t, 2), 4.8 (m, 1), 4.2 (m, 
1), 3.9 (m, 1), 3.5-3.2 (m, 3), 2.9 (m, 3), 2.6 (m, 2), 2.2 (m, 1), 1.2 (m, 3), 0.8 (m, 3) 
ppm; and 

(frans)-1-(2-(4-chlorophenyl)-2-(amino)e^ 
10 NMR (CDCI 3 ) 7.3 (m, 6), 7.0 (t, 2), 4.7 (m, 0.5), 4.5 (m, 1), 4.2 (d, 0.5), 3.5 (q, 2), 3.2 

(m, 1), 3.0 (m, 1), 2.6 (m, 2), 2.5 (m, 2), 2.2 (m, 1), 1.2 (m, 3), 0.9 (m, 3) ppm. 
D. In a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 

made. 

15 EXAMPLE 14 

Compounds of Formula (la) 

A. To a solution of (frans)-1-((4-chloro-2-carboxyphenoxy)methyl)carbonyl-2,5- 
dimethyl-4-(4-fiuorobenzyi)piperazine (0.217 g, 0.50 mmol) in a solution of tetrahydroduran (5 
mL) at 0°C was added isobutyl chloroformate (0.075 g, 0.55 mmol) and A^methylmorpholine 

20 (0.0556 g, 0.55 mmol): The resulting mixture was stirred at 0°C for 20 min, resulting in 

formation of a white precipitate. A solution of methylamine in tetrahydrofuran (0.25 mL, 2.0 M, 
0.50 mmol) was then added and the mixture stirred for 30 min more, at which time it was 
concentrated of volatiles in vacuo. The resulting residue was dissolved in ethyl acetate and 
washed with water, then brine, dried over MgS0 4 , filtered and concentrated to 0.208 g of a 

25 foam. This was dissolved in ethyl acetate and treated with 1 M ethereal HCI solution (excess). 
The resulting solid was collected by filtration and washed with ethyl acetate. Drying in vacuo 
afforded 0.19 g of (/rans)-1-((4-chloro-2-(methylaminocarbonyl)phenoxy)methyl)carbonyl-2 f 5- 
dimethyl-4-(4-f)uorobenzyl)piperazine as a white solid; NMR (DMSO-d 6 ) 10.8 (brd, 1), 9.2 (br s, 
1), 7.8 (s, 2), 7.7 (m, 1), 7.6 (m, 1), 7.3 (m, 3), 5.4 (d, 1), 5.0 (m, 2), 4.7 (m, 1), 4.3 (m, 3), 4.0 

30 (m, 1), 3.6 (m, 2), 2.8 (s, 3), 1.4 (m, 3), 1.3 (m, 3) ppm. 

B. In a similar manner, the following compounds of formula (la) were made: 
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(frans)-1-((4-chloro-2-((aminocarbonylmethyl)aminocarbonyl)phenoxy)methyl)carbonyl-2,5- 

dimethyl-4-(4-fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 9.4 (brs, 1), 7.8 (s, 1), 7.6 (dd, 
1), 7.4 (m, 2), 7.2 (d, 1), 7.1 (t, 2), 7.0 (s, 1), 5.3 (m, 1), 5.0 (m, 2). 4.4 (m, 1), 4.0 (m. 1), 
3.8 (d, 2), 3.5 (m, 2), 3.0 (m, 1 ), 2.7 (m, 1 ), 2.2 (br d, 1 ), 1 .2 (br d. 3), 0.9 (br d, 3) ppm; 

(frans)-1-((4-chloro-2-((2-aminoethyl)aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4- 
(4-fluorobenzyl)piperazine; NMR (CDCI 3 ) 9.4 (br s, 1), 8.2 (s. 1), 7.3 (m, 3), 7.0 (t, 2). 
6.8 (d, 1),4.7 (m, 3), 4.2 (m, 1)3.6 (m, 5). 3.1 (m. 3), 2.7 (brd, 1), 2.3 (d, 1), 1.3 (brd, 
3), 1.0 (m, 2) ppm; 

(trans)-1-((4-chloro-2-((4-aminoMrbonylphenyl)aminocarbonyl)phenoxy)methyl)carbonyl-2.5- 

dimethyi-4-(4-fluorobenzyl)piperazine; NMR (DMSO-d 6 ) 11.4 (s, 1), 7.9 (m, 5), 7.7 (d, 1), 
7.4 (m. 3), 7.1 (t, 2). 5.4 (d, 1), 5.1 (m. 2), 4.6 (brs, 1), 4.0 (m, 1), 3.5 (m, 3). 3.0 (m, 1), 
2.2 (m, 1 ), 1 .3 (m, 3). 0.9 (m, 3) ppm; and 

(frar?s)-1-(2-(4-chlorophenyl)-3-(Nbutoxycarbonylamino)propyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 4), 7.2 (d, 2). 7.0 (t, 2), 4.8 (br s, 1), 4.6 
(m. 1 ), 4.0 (m, 1 ), 3.4 (m, 6), 3.0 (m, 1 ), 2.6 (m, 2). 2.1 (m. 1 ), 1 .4 (s, 9), 1 .2 (m, 3), 0.9 
(m, 3) ppm. 

C. In a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 
prepared. 

EXAMPLE 15 

Compounds of formula (la) 
A. To a solution of hydroxylamine, hydrochloride (0.17 g, 2.5 mmol) in DMSO (3 
mL) was added triethylamine (0.252 g, 2.5 mmol). The mixture was stirred at ambient 
temperature for 1 0 minutes, then filtered and washed with THF. The filtrate was concentrated 
in vacuo to remove the THF then treated with (frans)-1-((4-chloro-2- 

cyanophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine (0.200 g, 0.48 mmol). 
The resulting mixture was heated to 75°C for 20 hours. At that time the mixture was diluted 
with water and extracted with ethyl acetate. The organic extract was washed with water, then 
brine, dried over MgS0 4 , filtered concentrated in vacuo to afford 0.21 g of an oil. 0.030 g of this 
oil was dissolved in ethyl acetate and treated with 1 M ethereal HCI solution (excess). The 
resulting solid was collected by filtration and washed with ethyl acetate. Drying in vacuo 
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afforded 0.027 g of (frans)-1-((4-chloro-2-(hydroxyamidino)phenoxy)methyi)carbonyl-2 1 5- 
dimethyl-4-(4-fluorobenzyl)piperazine as a white solid; NMR (CDCI 3 ) 7.6 (s, 1), 7.3 (t, 2), 7.2 
(dd, 1), 7.0 (t, 2), 6.7 (brd, 1), 6.1 (brs,2), 4.7 (m, 3), 3.7 (brd, 1), 3.5 (q, 2), 3.2 (m, 1), 3.0 
(m. 1), 2.7 (m, 1), 2.2 (t, 1), 1.3 (m, 3), 0.9 (m, 3) ppm. 
5 B. In a similar manner, other compounds of formulae (la), (lb), (Ic) and (Id) are 

made. 

EXAMPLE 16 

Compounds of Formula (la) 

10 A. To a solution of 4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2- 

hydroxyethyl)piperazine (0.134 g, 0.33 mmol) and triphenylphosphine (0.100 g) in THF (6 mL) 
at 0°C was added diethyl azodicarboxylate (0.060 mL) and diphenylphosphoryl azide (0.081 
mL). The mixture was stirred at ambient temperature for 2 days, then concentrated of volatiles : 
in vacuo. Purification by flash column chromatography on silica gel afforded 0.047 g of 1-((4- 

15 chlorophenoxy)methyl)carbonyl-2-(2-azidoethyl)-4-(4-fluorobenzyl)piperazine as a clear, 

colorless oil; NMR (CDCI 3 ) 7.3 (m, 4), 7.0 (t, 2), 6.9 (d, 2), 4.7 (m, 3), 4.4 (br d, 1 ), 4.3 (m, 1 ), 
4.1 (m, 1), 3.5-3.1 (m, 4), 2.8 (d, 1), 2.7 (d, 1), 2.1 (m, 2), 1.8 (m, 1) ppm. 

B. In a similar manner, the compounds of formula (la), (lb), (Ic) and (Id) are made. 

20 EXAMPLE 17 

Compounds of Formula (la) 
A. To a solution of (frans)-1-((4-chloro-2-aminophenoxy)methyl)carbonyl-2,5- 
dimethyl-4-(4-fluorobenzyl)piperazine (0.169 g, 0.416 mol) in 10 mL of methylene chloride was 
added phthallic anhydride (0.074 g, 0.499 mol) and several 4A molecular sieves. The mixture 

25 was stirred at ambient temperature for 3 hours, then at 70°C for 3 hours. At that time the 
mixure was cooled to 0°C and treated with oxalyl chloride (0.064 g, 0.499 mol). This was 
stirred at ambient temperature for 3 hours then partitioned between methylene chloride and 
water. The organic layer was concentrated to give an oil. Purification by flash column 
chromatography on silica gel afforded 0.058 g of a clear oil. This was dissolved in ethyl acetate 

30 and treated with 1 M ethereal HCI solution (excess). The resulting solid was collected by 
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filtration and washed with ethyl acetate. Drying in vacuo afforded 0.045 g of (trans)^-((^ 
chloro-2-(phthalimido)phenoxy)methyl)^ as a 

white solid; NMR (CDCI 3 ) 7.9 (m, 2), 7.8 (m, 2), 7.4 (d, 1), 7.3 (m, 3), 7.05 (d, 1), 7.0 (t, 2), 4.6 
(m, 3), 4.0 (m, 1), 3.5 (m, 1), 3.4 (m, 2), 2.9 (m, 1), 2.6 (m, 1), 2.2 (m, 1), 1.2 (m, 3), 0.9 (m, 3) 
5 pppm. 

B. In a similar manner, the following compound of formula (la) was made: 
(frans)-1-((4-chloro-2-(maleimido)phenoxy)methyl)carbonyl-2 r 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; NMR (CDCI 3 ) 7.3 (m, 6), 7.0 (t, 2), 6.8 (s, 1), 4.6 (m, 3), 4.0 (m, 
1), 3.5 (q. 2), 3.2 (m, 1), 3.0 (br s, 1), 2.6 (dd, 1), 2.2 (br d, 1), 1.2 (m, 3), 0.9 (m, 3) 
10 ppm. 

C. In a similar manner, compound of formula (la), (lb), (Ic) and (Id) are made. 

EXAMPLE 18 

This example illustrates the preparation of representative pharmaceutical compositions 
15 for oral administration containing a compound of the invention, or a pharmaceutical^ 
acceptable salt thereof, e.g., 1-((2-methylphenoxy)methyl)carbonyl-4-(4- 
chlorobenzyl)piperazine hydrochloride salt: 

A. Ingredients % wt./wt. 
Compound of the invention 20.0% 

20 Lactose 79.5% 

Magnesium stearate 0.5% 
The above ingredients are mixed and dispensed into hard-shell gelatin capsules 
containing 100 mg each, one capsule would approximate a total daily dosage. 

B. Ingredients % wt./wt. 
25 Compound of the invention 20.0% 

Magnesium stearate 0.9% 
Starch 8.6% 
Lactose 69.6% 
PVP (polyvinylpyrrolidine) 0.9% 
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The above ingredients with the exception of the magnesium stearate are combined and 
granulated using water as a granulating liquid. The formulation is then dried, mixed with the 
magnesium stearate and formed into tablets with an appropriate tableting machine. 

C. Ingredients 

5 Compound of the invention 0.1 g 

Propylene glycol 20.0 g 

Polyethylene glycol 400 20.0 g 

Polysorbate 80 1 .0 g 

Water q.s. 100mL 

10 The compound of the invention is dissolved in propylene glycol, polyethylene glycol 400 

and polysorbate 80. A sufficient quantity of water is then added with stirring to provide 100 mL 
of the solution which is filtered and bottled. 

D. Ingredients % wt./wt. 
Compound of the invention 20.0% 

15 Peanut Oil 78.0% 

Span 60 2.0% 
The above ingredients are melted, mixed and filled into soft elastic capsules. 

E. Ingredients % wt./wt. 
Compound of the invention 1 .0% 

20 Methyl or carboxymethyl cellulose 2.0% 

0.9% saline q.s. 100 mL 

The compound of the invention is dissolved in the cellulose/saline solution, filtered and 
bottled for use. 



25 

EXAMPLE 19 

This example illustrates the preparation of a representative pharmaceutical formulation 
for parenteral administration containing a compound of the invention, or a pharmaceutical^ 
acceptable salt thereof, e.g., 4-(4-fluorobenzyl)-1-((2-((acetylamino)methyl)-4- 
30 chlorophenoxy)methyl)carbonyl-2,5-methyipiperazine; 



WO 98/56771 



PCT/EP98/03503 



-218- 



Ingredients 

Compound of the invention 0.02 g 

Propylene glycol 20.0 g 

Polyethylene glycol 400 20.0 g 

5 Polysorbate 80 1.0 g 

0.9% Saline solution q.s. 100 mL 



The compound of the invention is dissolved in propylene glycol, polyethylene glycol 400 
and polysorbate 80. A sufficient quantity of 0.9% saline solution is then added with stirring to 
provide 100 mL of the I.V. solution which is filtered through a 0.2 m membrane filter and 
10 packaged under sterile conditions. 

EXAMPLE 20 

This example illustrates the preparation of a representative pharmaceutical composition 
in suppository form containing a compound of the invention, or a pharmaceutical^ acceptable 
15 salt thereof, e.g., 4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2- 



hydroxyethyl)piperazine: 

ingredients % wt./wt. 

Compound of the invention 1 .0% 

Polyethylene glycol 1000 74.5% 

20 Polyethylene glycol 4000 24.5% 



The ingredients are melted together and mixed on a steam bath, and poured into molds 
containing 2.5 g total weight. 

EXAMPLE 21 

25 This example illustrates the preparation of a representative pharmaceutical formulation 

for insufflation containing a compound of the invention, or a pharmaceutical^ acceptable salt 
thereof, e.g., (2R,5/?)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2,5- 
dimethylpiperazine: 
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Ingredients % wt./wt 

Micronized compound of the invention 1.0% 
Micronized lactose 99.0% 
The ingredients are milled, mixed, and packaged in an insufflator equipped with a dosing 

5 pump. 

EXAMPLE 22 

This example illustrates the preparation of a representative pharmaceutical formulation 
in nebulized form containing a compound of the invention, or a pharmaceutical^ acceptable salt 
10 thereof, e.g., 1-(((4-chlorophenyl)amino)methyl)carbonyl-4-(4-chlorobenzyl)piperazine: 



ingredients % wt./wt. 

Compound of the invention 0.005% 

Water 89.995% 

Ethanol 10.000% 



15 The compound of the invention is dissolved in ethanol and blended with water. The 

formulation is then packaged in a nebulizer equipped with a dosing pump. 

EXAMPLE 23 

This example illustrates the preparation of a representative pharmaceutical formulation 
20 in aerosol form containing a compound of the invention, or a pharmaceutical^ acceptable salt 
thereof, e.g., 1 -((4-chloro-2-(((ethyl)amino)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 



fluorobenzyl)piperazine: 

Ingredients % wt./wt. 

Compound of the invention 0. 1 0% 

25 Propellant 11/12 98.90% 

Oleic acid 1 .00% 



The compound of the invention is dispersed in oleic acid and the propellants. The 
resulting mixture is then poured into an aerosol container fitted with a metering valve. 



30 
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In the following examples, 293MR cells are utilized. These are human embryonic kidney 
cells (HEK293) which were stably transfected to express human CCR1 receptor by the 
following procedure: HEK293 cells were obtained from the American Type Culture Collection 
(ATCC CRL 1573). Human CCR1 cDNA was provided through collaboration with Dr. Stephen 
Peiper of the University of Louisville, Kentucky. The CCR1 gene was subcloned using standard 
techniques (see, e.g., Molecular Cloning: A Laboratory Manual, 2nd Edition, Cold Spring 
Harbor Laboratory Press, 1989) into a standard plasmid containing the SV40 promoter and 
enhancer. The plasmid also contained hygromycin and puromycin resistance genes. Calcium 
phosphate transfection standard protocols were used to insert the plasmid into the HEK293 
cells. Cells were selected for stable expression of CCR1 using hygromycin and puromycin 
selection. Cells were tested for the ability to bind 125 l-labelled RANTES or MIP-1a with high 
affinity. 

EXAMPLE 24 

In Vitro Assay: Calcium Flux 
Since the CCR1 receptor, in common with other seven transmembrane G-protein 
coupled receptors, responds to the binding of its ligand, e.g., MIP-1a and RANTES, by 
mobilizing free intracellular calcium, one can measure biological activity by calcium flux assays 
using the fluorescent dye Fura 2. In the following assay, the ability of the compounds of the 
invention to block this biologic response is measured. 
Protocol: 

1 ) Two flasks of 293MR ceils were detached, washed and resuspended in Hanks Ca 2T (50 
mL Hanks, 1.0 mL 1 M Hepes, 1.6 mL 500 mM CaCI 2 , pH 7.4). The cells were washed 
twice in this media. 

2) The cells were counted CCR1 = 28 x 10 6 cells made to 2 x 10 6 cells/mL by suspending 
into 14 mL Hanks Ca 2+ . 

3) To 10 mL of the cells (20 x 10 6 ) was added 30 mL of media (containing 50 |ig of Fura in 
50 \iL of DMSO). Final cell concentration was 1.0 x 10 6 cells/mL. Final Fura 
concentration was 1.25 ^M. 
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4) The cells were incubated at 37°C for 30 minutes in the presence (or absence) of 
increasing concentrations of compounds of the invention. Cells were washed as above 
to remove free Fura. Cells were resuspended at 1 x 10 6 cells/mL Cells were then 
aliquoted (2.0 mL) in a cuvette and placed in a spectrofluorimeter. The cells were then 
stimulated with either MIP-1a or RANTES (Peprotech Inc.) and Ca 2 * release was 
measured in the spectrofluorimeter. 

5) The data were corrected for nM Ca 2+ released by adding 100 \xL of 0.1% Triton X-100 
(for maximum values) followed by 100 ^tL of 500 mM EGTA, pH 8.5 (for minimum 
values). 

The compounds of the invention, when tested in this assay, demonstrated the ability to inhibit 
the Ca 2+ mobilization in response to binding of MIP-1a and RANTES to the CCR1 receptor. 

EXAMPLE 25 

In Vitro Assay 

The assays were performed in a microphysiometer to investigate the functional activity 
of the antagonist of interest. The microphysiometer assesses cellular response through the use 
of a silicon-based potentiometric sensor that can measure small changes on solution pH 
(Hafeman et a/., Science (1988), Vol. 240, pp. 1182-1185; Parce et a/., Science (1989), Vol. 
246, pp. 243-247). It has been shown that the microphysiometer can be used for measuring 
metabolic rates of living cells (Parce et a/., 1989). The activation of cell membrane receptors 
can alter the rate of extracellular acidification (Owicki et al., Proc. Nati Acad. Sci. (1989), Vol. 
87, pp. 4007-4011). The following assay demonstrates that activation of CCR1 receptors 
endogenously expressed on human THP-1 cells with MIP-1a and RANTES induced 
physiological changes resulting in an increase in metabolic rates and that the compounds of 
the invention inhibit this effect in a dose-dependent manner. 

Materials: 

1 . Cytosensor Capsule Kit (Molecular Devices Cat #R8013). 

2. Agarose Entrapment Medium (Molecular Devices Cat # R8023) 

3. Cytosensor Modified RPMI 1640 Medium, low buffered (Molecular Devices Cat #R8023) 

4. Cytosensor Sterilant Kit (Molecular Devices Cat# R8017) 
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5. Reference Electrode Maintenance Kit (Molecular Devices Cat# 0310-2805) 

6. MIP-1a or RANTES (Peprotech Inc.) working solution: 10 nM in Modified RPMI 1640 
medium (Molecular Devices Cat# R8016) supplemented with 1 mg/mL BSA (bovine 
serum albumin), 100 units/mL penicillin, and 100 jig/mL streptomycin). This working 

5 solution is hereinafter referred to as "modified culture medium". 

7. MCP-1 working solution: 10 nM in modified culture medium. 

8. Compounds of the invention stock solution: 1 mM in DMSO (stored at ambient 
temperature). 

9. Cell Culture: 

10 a. THP-1 (ATCC Cat #TIB202) 

b. Tissue culture medium: RPMI 1640 supplemented with 10% FBS (fetal bovine 
serum). This medium is hereinafter referred to as "growth medium". 
Assay Procedure : 

THP-1 cells were grown in T-25 cm 2 flasks in growth medium at 37° C, 5.0% C0 2 , 95% 

15 air to a cell density of 1x10 cells/mL The cells were harvested by centrifugation (5 minutes at 
20 G) and resuspended in modified growth medium. Trypan blue dye exclusion cell count was 
performed and cells were > 90% viable. Cells were centrifuged again, the supernatant was 
removed, and the resulting pellet was resuspended to final cell concentration of 1 x 10 6 /0.1 mL. 
Agarose cell entrapment reagent was melted and placed into a 37°C water bath. Cell 

20 suspension was prepared: 0.15 mL of the THP-1 cells were added to a 1.5 mL centrifuge tube 
with 50 |jL of the melted agarose solution. Addition to the capsule cups: the capsule cups were 
placed in a 12 well microtiter plate, a spacer was added to the capsule cup, and 7 pL of 
cell/agarose suspension was pipetted into the center of the cup. After three minutes, 1 mL of 
modified growth medium was pipetted to the outside of the capsule cup, and 200 pL of 

25 modified growth medium was pipetted to the inside. The capsule insert was then placed into 
the cup with sterile forceps and 500 pL of modified culture medium was pipetted into the insert. 
Completed capsule were loaded into the chambers of the microphysiometer. The chambers 
were perfused at a rate of 100 pL/minute with modified culture medium. The pump cycle was 
50 seconds on and 40 seconds off. Multiple data points representing metabolic rate were taken 

30 and used as baseline. Cells were exposed to the compounds of the invention for 30 minutes 
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prior to addition of chemokine agonists at a final concentration of 10 nM. Treated and non- 
treated cells were challenged with agonist for 100 seconds and data was collected. 

When tested in this assay, the compounds of the invention demonstrated the ability to 
inhibit the activation of the CCR1 receptor by MIP-1a or RANTES. 

EXAMPLE 26 

In Vitro Assay 
In vitro assay for CCR1 receptor antagonists 
This assay demonstrates the affinities of the compounds of the invention for binding to 
the CCR1 receptor. The binding affinities of the compounds for the CCR1 receptor were 
determined by their abilities to compete with 125 I-MIP-1a or 125 I-RANTES for binding to the 
CCR1 receptor. 

Reagents and Solutions: 

MIP-1a and RANTES (Peprotech Inc.) 

Cells: 293MR cells (K D =1-3 nM and B max =2-3 x 10 6 sites/cell) were detached by trypsinization 

and plated into flasks at least 48 hours prior to the experiment. 
Ligand: 125 l-MIP-1a and 125 I-RANTES from New England Nuclear (specific activity is 

2200 Ci/mmol, 25 jiCi/vial) was reconstituted in 1 mL H 2 0. 
Assay buffer: 130 mM NaCI, 5 mM KCI, 1 mM MnCI 2 , 50mM Tris, 30 jig/ml bacitracin, 0.1% 

BSA, pH 7.4. 
Wash buffer: Phosphate buffer solution (PBS) 

Compounds of the Invention: The stock solution of the compounds was 1 mM in 100% DMSO. 

The highest concentration in the assay was 10 \lM and may vary 
depending on the potency of the compounds. A serial 1:3 dilution 
from the highest concentration was made with assay buffer. Six 
concentrations of each compound were usually being screened to 
generate a dose curve from which the Kj value was determined. 

Assay procedure: 

Assays were performed in 96-well v-bottom microtiter plates in a total volume of 100 \il 
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293MR cells was detached from T225 cm 2 flask in PBS by shaking. The cells were 
washed once in PBS and resuspended in the assay buffer to about 1.1 x 10 5 cells/mL Cells 
(about 8000 cells/assay) were incubated with either 125 l-MIP-1a or 125 I-RANTES (about 15,000- 
20,000 cpm/assay) in the presence and absence of different concentrations of compounds at 
ambient temperature for 30-40 minutes. 

The reactions were terminated by harvesting through a GF/B filter plate presoaked with 
0.3% PEI (Sigma # P-3143) plus 0.5% BSA and washing 5 times with cold PBS. The 
radioactivities in each well were determined by scintilation counting following addition of 50 ^l of 
scintillation fluid. 

The nonspecific binding was defined by the binding in the presence of 100 nM of 
unlabeled MIP-1a or RANTES. The CCR1 receptor concentration used in the assay was 
0.4 nM and 125 l-MIP-1a or 125 I-RANTES was 0.06 nM. The concentrations of compounds in the 
assay is typically from 10 \iM to 30 nM in 1 :3 dilution and the concentrations for more potent 
compounds were lower depending on the potency. 

Calculations: 

The dose curves of each compound with 6 concentration points were generated and 
IC 50 values were determined by fitting the data to the log-logit equation (linear) with an EXCEL 
spread-sheet. The K { values were then calculated by dividing the IC 50 by 1.025, to correct for 
concentration of labelled ligand. 

The compounds of the invention, when tested in this assay, demonstrated their affinity 
to bind to the CCR1 receptor. 



While the present invention has been described with reference to the specific 
embodiments thereof, it should be understood by those skilled in the art that various changes 
may be made and equivalents may be substituted without departing from the true spirit and 
scope of the invention. In addition, many modifications may be made to adapt a particular 
situation, material, composition of matter, process, process step or steps, to the objective, spirit 
and scope of the present invention. All such modifications are intended to be within the scope 
of the claims appended hereto. 
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WHAT IS CLAIMED IS : 

1 . A compound of the following formula (la): 




wherein: 

R is one or more substituents independently selected from the group consisting of oxo, halo, 
alkyl, cycloalkyl, cycloalkylalkyl, cycloalkylaminoalkyl, (cycloalkylalkyl)aminoalkyl, 
haloalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, formyl, formylalkyl, hydroxyalkyl, 
hydroxyalkenyl, hydroxyalkynyl, (hydroxy)aralkyl, (hydroxy)cycloalkylalkyl, 
mercaptoalkyl, cyanoalkyl, haloalkylcarbonylaminoalkyl, (alkoxy)aralkyl, alkoxyalkyl, 
aryloxyalkyl, aralkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, 
hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, azidoalkyl, ureidoalkyl, monoalkylureidoalkyl, 
dialkylureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, alkoxycarbonylaminoalkyl, 
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, alkoxyalkylcarbonyloxyalkyl. 
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonyl, alkylcarbonylalkyl, carboxy, 
alkoxycarbonyl, aralkoxycarbonyl, aralkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, carboxyaikyl, alkoxycarbonylalkyl, aralkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, 
monoarylaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, arylsulfonyl, heterocyclyl 
and heterocyclylalkyl; 

R is one or more substituents independently selected from the group consisting of hydrogen, 
hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, mercaptoalkyl, alkylthio, alkylsulfinyl, 
alkylsufonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, aryloxy, haloalkyl, 
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formyl, formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl, cycloalkylalkyl, 
(hydroxy)cycloalkylalkyl, cycioalkylamino, cycloalkyiaminoalkyl, (cycloalkylalkyl)amino, 
(cycloalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, 
hydroxyalkyl, (hydroxy)aralkyl, hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
atkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, hydroxyalkylaminoalkyl, monoarylaminoalkyl, monoaralkyiaminoalkyl, 
alkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino, (alkoxycarbonyl)(alkyl)amino, 
alkoxycarbonylaminoalkyl, (alkoxycarbonyl)(alkyl)aminoalkyl, carboxy, alkoxycarbonyl, 
aralkoxycarbonyl, alkylcarbonyl, alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl, 
aralkylcarbonyl, aralkylcarbonylalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aralkoxycarbonylalkyl, alkoxyaikyicarbonyloxyalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, aminocarbonylalkyi, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, monoaralkylaminocarbonylalkyl , 
amidino, guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, heterocyclyl and heterocyclylalkyl; 
R 3 is a carbocylic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, arylsulfonyl, alkylthioalkyl, 
alkylsulfinylalkyl, alkylsulfonyialkyl, alkoxy, hydroxyalkoxy, aryloxy, haloalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, aminoalkoxy, cycloalkyl, 
cycloalkylalkyl, (hydroxy)cycloalkylalkyl, cycioalkylamino, cycloalkyiaminoalkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, 
(monoalkylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkylamino, heterocyclylamino, 
(cycloalkylalkyl)amino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino, heterocyclylcarbonylamino, 
haloalkylcarbonylamino, alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
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(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl t hydroxyalkylaminoalkyl, 
monoarylaminoalkyl, monoaralkyiaminoalkyl, alkylcarbonylaminoaikyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl t (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, aikoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl t alkylsulfonylaminoalkyl, 

(aikylsulfonyl)(alkyl)aminoalkyl t arylsulfonytaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyalkoxy)carbonyl, carboxyalkyl, 
alkoxycarbonylalkyl, aralkoxycarbonylalkyl, alkoxyalkyicarbonyloxyalkyl, 
dialkylaminocarbonyloxyalkyl, alkyicarbonylalkyl, arylcarbonylalkyl, aralkylcarbonylalkyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonylalkyOaminocarbonyl, (monoalkylaminocarbonylalkyOaminocarbonyl, 
(carboxyalkyl)aminocarbonyl, falkoxycarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl t (hydroxyalkyl)aminocarbonyl, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, 
monoaraikylaminocarbonylalkyl, amidino, hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoarylureido, monoaralkyiureido, monohaloalkylureido, 
(monoalkyl)(monoaryl)ureido t dialkylureido, diarylureido, (haloalkylcarbonyl)ureido, 
ureidoaikyl, monoalkylureidoalkyi, dialkylureidoalkyl, monoarylureidoalkyl, 
monoaralkylureidoalkyl, monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido, monoalkylglycinamido, 
aminocarbonylglycinamido, (aikoxyalkylrarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido f (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido. 
(alkoxycarbonylaminoalkyicarbonyOglycinamido, arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido t (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)glycinamido, (monoarylaminocarbonyl)glycinamido, 
(monoarylaminocarbonyl)(alkyl)glycinamido, glycinamidoalkyl, alaninamido, 
monoalkylalaninamido, alaninamidoalkyl, heterocyclyl and heterocyclylalkyl; 
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or R 3 is a heterocyclic ring system substituted by one or more substituents independently 
selected from the group consisting of hydrogen, hydroxy, halo, alkyl, alkylsufonyl, 
arylsulfonyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl, nitro, cyano, haloalkoxy, alkenyl, 
alkynyl, aryl, aralkyl, amino, monoalkyiamino, dialkylamino, monoarylamino, 
monoaralkylamino, alkylcarbonylamino, alkoxycarbonylamino, aikenylcarbonylamino, 
cycloalkyicarbonylamino, arylcarbonylamino, haloalkylcarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyi, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylaminoalkyl, 
carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, aminocarbonylalkyl, monoalkyiaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, guanidino, ureido, 
monoalkylureido, ureidoalkyl, monoalkylureidoalkyl, and glycinamido; 

R 4 is -O-, -N(R 7 )-, -C(R 8 ) 2 - or a bond; 

R 5 is an alkylene chain or an alkylidene chain, or, if R 4 is a bond, R 5 is an alkylidene chain 

optionally substituted by aryl or -N(R 7 ) 2 ; 
R 6 is -C(O)-, -C(S)-, -CH 2 - or a bond; 

each R 7 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
alkylcarbonyl, alkylcarbonylaikyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl; and 

each R 8 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkyiamino, dialkylamino, 
alkylcarbonylamino, cycloalkyicarbonylamino, cycloalkylalkylcarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylaikylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 
heterocyclylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 
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alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkylureido, dialkylureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monohaloalkyiureidoalkyl, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyi, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl; 

provided that when R 4 is -N(R 7 )-, R 3 can not be a heterocyclic ring system containing 4-8 
members consisting of carbon atoms and only one nitrogen atom, and 

as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof. 

2. The compound of Claim 1 wherein: 

3 

R is a carbocyiic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyi, halo, alkyl, mercapto, 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, arylsulfonyl, alkylthioalkyl, 
alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, hydroxy alkoxy, aryloxy, haloalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, aminoalkoxy, cycloalkyl, 
cycloalkylalkyl, (hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkyiaminoatkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, 
(monoalkylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkylamino, heterocyclylamino, 
(cycloalkylalkyl)amino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, aryicarbonylamino, heterocyclylcarbonylamino, 
haloalkylcarbonylamino, alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyi, hydroxyaikylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyalkoxy)carbonyl, carboxyalkyl, 
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aikoxycarbonylalkyl, aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, 
dialkylaminocarbonyloxyalky!, alkylcarbonylalkyl, arylcarbonyialkyi, aralkylcarbonylalkyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonylalkyl)aminocarbonyl, (monoalkylaminocarbonylalkyl)aminocarbonyl, 
(carboxyalkyl)aminocarbonyl, (alkoxycarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, 
monoaraikylaminocarbonylalkyl, amidino, hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, monohaloalkyiureido, 
(monoalkyl)(monoaryl)ureido, dialkylureido, diarylureido, (haloalkylcarbonyl)ureido. 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, 
monoaralkylureidoalkyl, monohaloaikylureidoalkyl, (haloalkyi)(alkyl)ureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido, monoalkylglycinamido, 
aminocarbonylglycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminocarbonyl)(aIkyl)glycinamido, (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)glycinamido f (monoarylaminocarbonyl)glycinamido, 
(monoarylaminocarbonyl)(alkyl)glycinannido, glycinamidoalkyl, alaninamido, 
monoalkylalaninamido, alaninamidoalkyl, heterocyclyl and heterocyclylalkyl. 

3. The compound of Claim 2 wherein: 
R 4 is -0-, -N(R 7 )- or -C(R 8 )-; 
R 5 is an alkylene chain; 

R 7 is selected from the group consisting of hydrogen, alkyl, aryl t aralkyl, alkylcarbonyl, 
alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl; and 

each R 8 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, 
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alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoalkyl, (alkyicarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 
heterocyciyicarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl f arylsulfonylamino, 
alkylsulfonylaminoalkyl, ureido, monoalkyiureido, monohaloalkylureido, dialkylureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monohaloalkylureidoalkyl, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl. 

4. The compound of Claim 3 wherein: 
R 4 is -0-; 

R 5 is methylene; and 
R 6 is -C(O)-. 

5. The compound of Claim 4 wherein: 

R 1a is one or more substituents independently selected from the group consisting of halo, alkyl, 
cycloalkyl, cycloalkylaminoalkyl, haloalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, 
(hydroxy)aralkyl, cyanoatkyl, haloalkylcarbonylaminoalkyl, alkoxyalkyl, aralkoxyalkyl, 
alkylthioalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, azidoalkyl, monoalkylureidoalkyl, 
(alkoxycarbonylalkyi)ureidoalkyl, hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, 
aralkoxyalkylcarbonyloxyalkyl t alkylcarbonylalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, 
and heterocyclylalkyl; 

R 2 is one or more substituents independently selected from the group consisting of hydrogen 
and halo; 

R 3 is phenyl optionally substituted by one or more substituents independently selected from the 
group consisting of hydrogen, hydroxy, halo, alkyl, alkoxy, hydroxyalkoxy, haloalkyl, 
formyl, nitro, cyano, aminoalkoxy, cycloalkyl, cycloalkylaminoalkyl, aralkyl, hydroxyalkyl, 
(monoalkylamino)aralkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
monoaralkylamino, alkylcarbonylamino, alkenylcarbonylamino, cycloalkylcarbonylamino, 
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arylcarbonylamino, heterocyclylcarbonylamino, haloalkylcarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl t aikylsulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl, arylsuifonylaminoalkyl, (arylsuIfonyl)(alkyl)aminoalkyi, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, alkylcarbonyl, 
(hydroxyalkoxy)carbonyl, aminocarbonyl, monoalkylaminocarbonyl, 
monoarylaminocarbonyl, (aminocarbonylalkyt)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, dialkylaminocarbonylalkyl, 
hydroxyamidino, ureido, monoalkylureido, monoarylureido, monoaralkylureido, 
(monoalkyl)(monoaryl)ureido, (haloalkylcarbonyl)ureido f ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, monoaralkylureidoalkyl, 
monohaloalkylureidoalkyi, (haloalkyl)(alkyl)ureidoalkyl t (alkoxycarbonylalkyl)ureidoalkyl, 
glycinamido, monoalkylglycinamido, aminocarbonylgiycinarnido, 
(alkoxyalkylcarbonyl)glycinamido, (arninocarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido t 

(alkoxycarbonyiaminoalkylcarbonyl)glycinamido, aryicarbonylglycinamido, 
(ary!carbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)glycinamido, (monoarylaminocarbonyl)glycinamido, 
(monoaiylaminocarbonyl)(alkyl)glycinamido, alaninamido, heterocyclyl and 
heterocyclylalkyl. 

6. The compound of Claim 5 selected from the group consisting of the following 
compounds: 

(2S)-1 -((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 
1-((phenoxy)methyl)carbonyl-2-ethyl-4-(4-fluorobenzyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-ethylpiperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(methoxymethyl)piperazine; 
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4-(4-fluorobenzyl)-1-((4-chloropheno^ 
1 -((4-chlorophenoxy)methyl)ra^ 

fluorobenzyl)piperazine; 
1-((4-chlorophenoxy)methyl)carbo 

fluorobenzyl)piperazine; 
1-((4-chlorophenoxy)methyl)rarbon^^^ 

fluorobenzyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-((((4-chlorophenoxy)- 

methyl)carbonyl)oxy)methyl-5-methylpiperazine; 
4-(4-fluorobenzyl)-1-((4-chiorophenoxy)methyl)carbonyl-3-(ethoxycarbonyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophen^^ 
4-(4-fluorobenzyl)-1 -((4-chloro^ 
4-(4-fluorobenzyl)-1-((4-chiorophen^^ 
4-(4-fluorobenzyl)-1-((4-chloropheno 

ethyl)piperazine; 

4-{4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxypropyl)pip 
4-(4-fluorobenzyl)-1-((4-chlorophen^ 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-5-(2-*hydroxy-2- 

methylpropyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chioropte^ ; 
1-((4-chlorophenoxy)methyl)ca^ 

fluorobenzyl)piperazine; 
(c/sJ^-(4-nuorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2 t 3-dimethyl^ 
(2S,5R)-1-((4-chloro-3,5-dimethoxy^ 

fluorobenzyl)piperazine; 
(2S,5SM-(4-fluorobenzyl)-1 -((4^ 

(2R,5SH-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-(2- 

methylthio)ethylpiperazine; 
(2R,5RH-(4-fluorobenzyl)-1-((4-c^^ 

piperazine; 

(2R,5R)-1-((4-chlorophenoxy)methyl)rarbonyl-2-methyW-(4-fluorobenzyl^ 
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5-(((2-hydroxyethyl)thio)methyl)piperazine; 
4-(4-fluorobenzyl)-1 -((4-chto 

ureido)methyl)piperazine; 
(2R,5S)-1-((4-chlorophenoxy)methyl)rariDonyl-2-methyl-5-((amino)ca 

fluorobenzyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)me^ 
(2R,5fi)-4-(4-fluorobenzyl)-1-((4-ch^ 

hydroxy- 1 -(phenyl)methyl)piperazine; 
(2R5R)-4-(4-fluorobenzyl)-1-((4-chloroph 

hydroxybutyl)piperazine; 
(2R5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)- 

5-((diethylamino)methyl)piperazine; 
(2R,5S)-1-((4-chlorophenoxy)methyl)rato^ 

5-((dimethytamino)methyl)piperazine; 
(2R,5S)-1-((4-chlorophenoxy)methyl)carb^^ 

5-(((cyclopropyl)amino)methyl)piperazine; 
(2R,5S)-1-((4-chlorophenoxy)methyl)carbonyl-2»methyM-(4-fluorobenzylV 

yl)methyl)piperazine; 
(2R,5R)-1-((4-chlorophenoxy)methyl)rarbony^^ 

yl)methyt)piperazine; 
(c/s)-1 -((3,4,5-trimethoxyphe^ 

(c/s)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2,6-dim 

1-((phenoxy)methyl)carbonyl-2-methyI-4-(4-fluorobenzyl)piperazine; 

1-((2-(acetylamino)phenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzy^ 

1-((4-chlorophenoxy)methyl)carbonyl-2^ 

1-((4-chiorophenoxy)methyl)carbonyl-2-(2-hydroxyb 

1-((4-chlorophenoxy)methyl)carbonyl-3-trifluoro and 
(frans)-1-((4-chloro-2-((4-(2,5-di(trifluoromethyl)phenylcarbonyl)piperazin- 
yl)methyl)phenoxy)methyl)carbonyl-2,5-dime^^^^ 



7. 



The compound of Claim 5 wherein: 
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1a is one or more substituents independently selected from the group consisting of alkyl, 
cycloalkyl, hydroxyalkyl, hydroxyalkenyl, cyanoalkyl, alkoxyalkyl, monoalkylaminoalkyl, 
azidoalkyl, monoalkylureidoalkyl, aryloxyalkylcarbonyloxyalkyl, and heterocyclylalkyl; 
is one or more substituents independently selected from the group consisting of hydrogen, 
chloro or fluoro; 

3 is phenyl substituted by one or more substituents independently selected from the group 
consisting of hydroxy, halo, alkyl, alkoxy, formyl, nitro, cyano, aminoalkoxy, 
cycloalkylaminoalkyl, hydroxyalkyl, (monoalkylamino)aralkyl, alkoxyalkyl, amino, 
monoalkylamino, dialkylamino, monoaralkylamino, alkylcarbonylamino, 
alkenylcarbonylamino, cycloalkylcarbonylamino, arylcarbonylamino, 
heterocyclylcarbonylamino, haloalkylcarbonylamino, alkoxyalkylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoaikyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylalkylcarbonylaminoalkyl, alkylsulfonylaminoalkyl, 
(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
carboxy, alkoxycarbonyl, alkylcarbonyl, (hydroxyalkoxy)carbonyl, aminocarbonyl, 
monoalkyiaminocarbonyl, monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, hydroxyamidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, (monoalkyl)(monoaryl)ureido, 
(haloalkylcarbonyl)ureido, ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, 
monoarylureidoalkyl, monoaralkylureidoalkyl, monohaloalkylureidoalkyl, 
(haloalkyl)(alkyl)ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, glycinamido, • 
monoalkylglycinamido, aminocarbonylglycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido, (monoaralkyiaminocarbonyl)(alkyl)glycinamido, 
(monoarylaminocarbonyl)glycinamido, (monoarylaminocarbonyl)(alkyl)glycinamido, 
alaninamido, heterocyclyl and heterocyclylalkyl. 
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8. The compound of Claim 7 selected from the group consisting of the following 
compounds: 

1-((3A5-trimethoxyphenoxy)methyl)carbonyl-2-m^ 

1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-ethylpiperazine; 

(2R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-propylpiperazine; 

(2S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-propylpiperazine; 

4-(4-fluorobenzyl)-1-(((4-chlorophenoxy)methyl)carbonyl)spiro[cyclopropane-1,2 , -piperazine]; 

1-((4-chlorophenoxy)methyl)carbonyl-2-hydroxymethyl-4-(4-fluorobenzyl)piperazine; 

4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2-(methoxy)ethyl)piperazine; 

1-((4-chtorophenoxy)methyl)carbonyl-2-(2-((2-methylpropyl)amino)ethyl)-4-(4» 

fluorobenzyl)piperazine; 
1-((4-chlorophenoxy)methyl)carbonyl-3-methyi-4-(4-fluorobenzyl)piperazine; 
1-((4-chlorophenoxy)methyl)c^irbonyl-4-(4-fluorobenzyl)-5-methylpiperazine; 
(2R)-1-((4-chlorophenoxy)methyl)carbonyl-3-methyl-4-(4-fluorobenzyl)piperazine; 
(2S)-1-((4-chlorophenoxy)methyl)carbonyl-3-methyl-4-(4-fluorobenzyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(hydroxymethyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-3-(2-hydroxyethyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyi)carbonyl-2-(((methyl)ureido)methyl)piperazine; 
(2R,3R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2 t 3-dimethylpiperazine; 
(c/s)-1-((4-chlorophenoxy)methyl)carbonyl-3,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2-(((4-chlorophenoxy)- 

methyl)carbonyl)oxy)ethyl-5-methylpiperazine; 
(2R,5R)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)-5- 

((hydroxy)methyl)piperazine; 
(2R,5R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-((methoxy)- 

methyl)piperazine; 

(2f? t 5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyI-5-(1- 

methylethyl)piperazine; 
(2R5R)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-5-(1- 

hydroxyethyl)piperazine; 
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(2R5/?H-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2- 
enyl)piperazine; 

(2R,5S)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)- 
5-((cyano)methyl)piperazine; 

(2R5/?)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyM-(4-fluorobenzyO^ 
yt)methyl)piperazine; 

(2R5/?)-1-((4-chlorophenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)-5- 
((tetrazolyl)methyl)piperazine; 

(3S,5SH-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)rarbonyl-3,5-dim 
1-((4-chloro-3-nitrophenoxy)methyl)carbonyl-2-methyM-(4-fluorobenzyl)pi 
(tens)- 1-((4-chloro-2-methylphe™^ 
fluorobenzyl)piperazine; 

(frans)-1-((4-chloro-2-(diethylamino)phenoxy)methyl)carbonyl-2,5-dim 

fluorobenzyl)piperazine; 
(tans)-1-((4-chloro-2-hydroxypheno^ 

fluorobenzyl)piperazine; 
(tans)-1-((5-chloro-2-methoxypheno^ 

fluorobenzyl)piperazine; 

(frans)-1-((4-chloro-2-((ethyl)(1-methylbutyl)aminomethyl)phenoxy)m 

dimethyl-4-(4-fluorobenzyl)piperazine; 
1 -((4-chloro-2-aminophenoxy)m^ 

1-((4-chloro-3-nitrophenoxy)methyl)carbonyl-2-methyM-(4-fl 
(tans)-1-((4-chloro-2-(benzylami^ 

fluorobenzyl)piperazine; 
(tans)-1-((4-chloro-2-((1-met^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(/so-pro^ 

fluorobenzyl)piperazine; 
(tans)-1-((4«chloro-2-(/V-(2,4^ 

(4-fluorobenzyl)piperazine; 
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(frans)-1-((4-ch!oro-2-(W-(4-nitrophenyl)ureido)phenoxy)methyI)car^ 

fluorobenzyl)piperazine; 
(tons)-1-{(4-chloro-2-(/V^4-m 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(N-be^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((cyclopropylmethyl)aminomethyl)phenoxy)m 

4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(phenylamiTO 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(acetylamino^^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((methylamm^ 

(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(1-(phenyisulfonyl)(methyl)aminoethyI)phenoxy)methy^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(1-(acetyl)(^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(1-(A/-methyl-/V-ethylureido)ethyl)phenoxy)m 

4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(1-((methyl)(ethyl)amino)ethyl)phenoxy)methyl)carbo 

(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(1-(dimethyiamino)ethyl)phenoxy)methyl)carbonyl^ 

fluorobenzyl)piperazine; 
(2R)-1-((4-chloro-2-((4^butoxyra^^ 

methyM-(4-fluorobenzy l)piperazine ; 
(frans)-1-((4-chloro-2-((piperaz 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(oxazol-2-ylaminomethyl)phenoxy)methyl)carbon 

fluorobenzyl)piperazine; 
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1 -((4-chloro-2-(morpholin-4-ylmethyl^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-bromo-2-formylphenoxy)methyl)carbonyl-2,5-dimethy^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-fluoro-3-chlorophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-flu 
1-((4-chloro-2-methoxycarbonylphe™^ 
(frans)-1-((4-chloro-2-methoxyrarbonyl^^ 

fluorobenzyl)piperazine; 
1-((4-chloro-2-aminoc^rbonylphenoxy)methyl)rarbonyl-2-methyl-4-(4-flu 
(trans)^ -((4-chioro-2-carboxyphenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
Urans)-1-((4-chloro-2-formylpte^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-cyanophenoxy)methyl)carbonyl-2,5-dimethyM-(4-fluorob 
(frans)- T-((3-cyanophenoxy)me^ 
(frafls)-1-((4-methyl-2-aminophenoxy)m 

fluorobenzyl)piperazine; 
(frans)-1-((34ormylphenoxy)met^ 
(fransH-((4-methyl-2-acetylpheno^^ 

fluorobenzyl)piperazine; 
(frans)-1-((2-methoxycarbonylphenoxy^ 

fluorobenzyl)piperazine; 
(frans)-1-((3-nitrophenoxy)methyl^^ 

(frans)-1-((4-acetyl-2-(aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimethy^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-nitro-3-methylphen^ 
(frans)-1 -((5-nitro-2-methylphenox^^ 
(frans)-1-((4-amino-3-nitrophenoxy)m 
(frans)-1-((5-nitro-2-aminopheno^ 
(frans)-1-((2-aminophenoxy)methyl)ra^ 
(frans)-1-((3-methoxyphenoxy)methyl)cato^ 
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so- 
ftens)- 1-((4-methoxy-2-acetylphenoxy)me^^ 

fluorobenzyl)piperazine; 
(frans)-1-((5-methoxy-2-acetylpheno^ 

fluorobenzyl)piperazine; 
(frans)-1-((2-((2-hydroxyethyl)aminocarbonyl)phenoxy)methyl)carbonyl-2,5-d 

fluorobenzyl)piperazine; 
(frans)-1 -((2-((2-hydroxyetto 

fluorobenzyl)piperazine; 
(frans)- 1-((2-(2-hydroxyethoxy)phenoxy)^^ 

fluorobenzyl)piperazine; 
(frans)-1-((2-acetyl-4,5-dimethyl^^ 

fluorobenzyl)piperazine; 
(fra/7S)-1-((5-methoxy-2-(methoxycarbonyl)phenoxy)methyi)c^rbonyI-2,5 

fluorobenzyl)piperazine; 
4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(A/'-methyiur^ 

amino)methyl)piperazine; 
(frans)- 1-((4-methyl-2-formylph^^ 

fluorobenzyl)piperazine; 
(frans)-1-((3-chloro-5-methoxyphen^^ 

fluorobenzyl)piperazine; 
(trans)-! -((2-methoxy-5-nitrophenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
Urans)-1-((2-(hydroxymethyl)phenox 

fluorobenzyl)piperazine; 
(frans)-1-((2-methylphenoxy)met^^ 

1-((4-chlorophenoxy)methyl)carbonyl-2-(2-azidoethyl)-4-(4-fluorobenzyl)piperazi 
(frans)-1-((4-chloro-2-(phthaiim^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(maleimido)p^ 

fluorobenzyl)piperazine; 
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(frans)-1-((4-chloro-2-((4-(benzylcarbonyl)piperazin-1-yl)methyl)phenoxy 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)- 1-((4-chloro-2-((4-((2,3 l 4-trifluorophenyl)aminocarbo 

yl)methyl)phenoxy)methyl)cato^^ 

(frans)-1-((4-chloro-2-((4-((2-fluorophenyl)aminocarbonyl)piperazin-1- 

yl)methyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fiuorobenzyl)piperazi 
(frans)-1-((4-chloro^ 

(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(etheny^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(cyclopropy^ 

fluorobenzyl)piperazine; 

(frans)-1-((4-chloro-2-(cyclopentylrarbonylamino)phenoxy)methyl)carbo 
fluorobenzyl)piperazine; 

(frans)-1-((4-chloro-2-((furan-2-yl)carbonylamino)phenoxy)methyl)carbonyl-^ 

fluorobenzyl)piperazine; 
(frans)- 1-((4-chloro-2-(phen^^ 

fluorobenzyl)piperazine; 

(^ans)-1-((4-chloro-2-((Af-(3-methoxyphenyl)ureido)phenoxy)methyl)carb^ 
fluorobenzyi)piperazine; 

(frans)-1-((4-chloro-2-((/V-(methoxycarbonyimethylcarbonyl)-A/- 

(methyl)giycinamido)phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 

(frans)-1 -((4-chioro-2-((^ 

(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 
(frans)-1-((4<hloro-2-((/V-(3-methylbenzyl)aminocarbonyl-/V- 

(methyl)gtycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 
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(frBns)-1-((4-chloro-2-((A/-(3-trifluoromethyl-4-fluorophenyl)carbonyl-/V- 
(methyl)glycinamido)phenoxy)methyl)carbonyl-2 f 5-dimethyi-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((/V-(4-methylbenzyl)aminocarbonyl-A/- 

(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((/V-(3-chlorophenyl)carbonyl-A/- 

(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((A/-(4-fluorobenzyi)aminocarbonyl-A/- 

(methyl)glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(A/-(2-iodoph^^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(^ans)-1-((4-chloro-2-(/V-(2 t 3-difluorophenylcarbonyl)glycinamido)phenoxy^ 

2,5-dimethyl-4-(4-fluorobenzyI)piperazine; 
(frans)-1-((4-chloro-2-(N-((4-phenoxyphenyl)aminocarbonyl)glycinamido)phen 

methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(A/-(2 t 4-diflurophenylcarbonyl)glycinamido)ph 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((2-iodophenylcarbonyl)aminomethyl)phenoxy)methy0 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((ethoxyrarbonylmethylcarbonyl)aminomethyl)ph 

2,5-dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(A/-(3-chloropropy!)ureidomethyl)phenoxy)methyl)carbonyl-2,^ 

4-(4-fl uo robe nzy I )pi perazi ne ; 
(frans)-1 -((4-chloro-2-(N^ 

methyi)carbonyl-2 t 5-dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((3-fluorophenyl)carbonylaminomethyl)phenoxy)methyl^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 



WO 98/56771 



PCT/EP98/03503 



-243- 

(frans)- 1 -((4-chloro-2-^^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(2S)-1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2-methyl-4-(4-fl 
(frans)-1-((4-chloro-2-((2,5<Ji^ 

phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine; and 
(trans )-1-((4-chloro-2-(A/-(2-(phenyl)cyclopropyi)ureidomethyl)phenoxy)methyl)carbo^^ 

dimethyl-4-(4-fluorobenzyl)piperazine. 

9. The compound of Claim 7 wherein: 

R 1a is one or more substituents independently selected from the group consisting of alkyl and 
hydroxyalkyl; 

R 2 is one or more substituents independently selected from the group consisting of hydrogen, 
chloro or fluoro; 

R 3 is phenyl substituted by one or more substituents independently selected from the group 

consisting of halo, alkyl, alkoxy, formyl, nitro, cycloalkylaminoalkyl, hydroxyalkyl, amino, 
alkylcarbonylamino, haloalkylcarbonylamino, alkoxyalkylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, (alkylsulfonyl)(alkyl)aminoalkyl, alkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, hydroxyamidino, ureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, glycinamido, monoalkylglycinamido, aminocarbonylglycinamido, 
(alkoxyalkylcarbonyl)glycinamido, (aminocarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyi)glycinamido, alaninamido, and heterocyclylalkyl. 

10. The compound of Claim 9 selected from the group consisting of the following 
compounds: 

(frans)-1-((4-chloro-3-nitrophenox 

(trans)-1-((4-chloro-2-(hydroxymethyl)phenoxy)methyl)carbonyl-2 J 5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 
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(tons)-1-((4-chloro-2-(aminocarbo 
fluorobenzyl)piperazine; 

(2R,5S)-1-((4-chloro-2-(aminoMrbonyl)phenoxy)methyl)carbonyl-2,5-dim 

fluorobenzyl)piperazine; 
(2S,5R)-1-((4-bromo-3,5-dimethoxypheno^ 

fluorobenzyl)piperazine; 
(2R,5S)-1-((3-hydroxy-5-methylpheno^ 

fluorobenzyl)piperazine; 
(2S t 5R)-1-((4-nitro-3-formylphe^^ 

fluorobenzyl)piperazine; 
(2R)-1-((4-chlorophenoxy)methyl)^ 
4-(4-fiuorobenzyl)-1 -((4-ch^ 

(frans)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2,5-di^ 
(2R,5S)-4-(4-fluorobenzyl)-1-((4-^ 
(frans)- 1-((4-chloro-3.5-dimethox 
fluorobenzyl)piperazine; 

(2R l 5S)-1-((4^hloro-3 I 5-dimethoxyphenoxy)methyl)carbonyl-2 f 5-dimeth^ 
fluorobenzyl)piperazine; 

(2R t 5S)-4-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2-(2-hyd 
5-methyipiperazine; 

(2R,6RH-(4-fluorobenzyl)-1-((4-chlorophenoxy)methyl)carbonyl-2,6-dim 
(tens)-1-((4-chloro-2-methoxypheno^ 

fluorobenzyl)piperazine; 
1-((4-chloro-2-(hydroxymethyt^ 
(2R,5S)-1-((4-chlorch3-(hydroxym 

fluorobenzyl)piperazine; 
(tans)- 1 -((4-chloro-2-( ^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(aminome^ 

fluorobenzyl)piperazine; 
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(frans)- 1-((4-chloro-2-(ureidom 
fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-aminophe™^ 

1-((4-chloro-2-(acetylamino)phenoxy)methyl)carbonyl-2-methyl-4-(4-fl 

(trans)-4-(4-fluorobenzyl)-1-((2-acetylamino-4-chlorophenoxy)methyl)carbonyl- 
2 ( 5-dimethylpiperazine; 

(frans)-1-((4-chloro-2-(propylcarbonylamino)phenoxy)methyl)carbonyl-2 f 5 
fluorobenzyl)piperazine; 

(^rans)-1-((4-chioro-2-(methoxymethylcarbonylamino)phenoxy)methyl^ 
(4-fluorobenzyl)piperazine; 

(frans)-1-((4-chloro-2-(2-(methoxycarbonyl)ethylcarbonylamino)phenoxy)-meth^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(fra/7s)-1-((4-chloro-2-(2-(ethoxycarbonyl)ethylcarbonylamino)phenoxy)meth 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(methyls^ 

fluorobenzyl)piperazine; 
(frans)-1 -((4-chloro-2-(brom 

fluorobenzyl)piperazine; 
(2fl)-1-((4-chloro-2-(glycinamido^ 

fluorobenzyl)piperazine; 

(frans)-1-((4-chloro-2-((W-methylgiycinamido)phenoxy)methyl)carbo 

fluorobenzyl)piperazine; 
(frans)-1 -((4-chloro-2-(alaninam - 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((aminorarbonyl)glycinamido)phenoxy)methyl)ca 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((aminora^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(/V-et^ 

fluorobenzyl)piperazine; 
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trans)- 1-((4-chloro-2-(ethylcarbonylamino)phenoxy)methyl)carbonyI-2,5 

fluorobenzyl)piperazine; 
frans)-1-((4-chloro-2-amino-5-nitrophenoxy)methyI)carbonyl-2,5-dimeth 

fluorobenzyl)piperazine, dihydrochloride salt; 
frans)-1-((4-chloro-2-(((ethyl)amin^^ 

fluorobenzyl)piperazine; 
frans)-1-((4-chloro-2-(((diethyl)amino)methyl)phenoxy)methyl)ca 

fluorobenzyl)piperazine; 
trans)^ -{(4-chloro-2-(((cyclopropyl)am 

fluorobenzyl)piperazine; 
trans)- 1-((4-chloro-2-(((dimet^ 

fluorobenzyl)piperazine; 
frans)-1-((4-chloro-2-(((methyl)^ 

fluorobenzyl)piperazine; 
frans)-1-((4-chloro-2-((amino)methyl)phenoxy)methyl)carbonyl-2 t 5-d 

fluorobenzyl)piperazine; 
frans)-1 -((4-chloro-2-((4-methy^ 

(4-fluorobenzyl)piperazine; 

frensM -((4-chloro-2-((piperaz^ 

fluorobenzyi)piperazine; 
frans)-1-((4-chloro-2-(et^ 

fluorobenzyl)piperazine; 
trans)^ -((4-chloro-2-(1-(methyiamino^ 

fluorobenzyl)piperazine; 
frans)-1-((4-chloro-2-(1 -(methyl 

dimethyl-4-(4-fluorobenzyl)piperazine; 
2R)-1-((4-chloro-2-((piperazin-^ 

fluorobenzyl)piperazine; 
2R5S)-1-((4-chloro-2-((piperazin^ 

fluorobenzyl)piperazine; 
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(frans)-1-((4-chloro-2-((4-Nbutoxycarbonylpiperazin-1-yl)methyl)phenoxy 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(imidazoi-1-y^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(1-(imidazol-1-yI)ethyl)phenoxy)methyl)carbony^ 

fluorobenzyl)piperazine; 
(frans)-1 -((4-chloro-2-(triazot- Vylmethyl )phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(tetrazoL^ 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-((morphoU^ 

fluorobenzyl)piperazine; 

(2R)-1-((4-chloro-2-aminoc3rbonylphenoxy)methyl)rarbonyl-2-methyl-4-(4- 
fluorobenzyl)piperazine; 

1-{(4-chloro-2-formylphenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 
(2R,5S)-1-((4-chloro-2-formylpheno^ 

fluorobenzyl)piperazine; 
(2R)-1-((4-chloro-2-formylphe™^ 
(frans)-1-((4-chloro-2-(methyte^ 

fluorobenzyl)piperazine; 

(frans)-l-((4-chloro-2-((aminocarbonytmethyl)aminocarbonyl)phenoxy)methyl)^ 
dimethyl-4-{4-fluorobenzyl)piperazine; 

(frans)-1-((4-chloro-2-((2-aminoethyl)aminocarbonyl)phenoxy)methy0 

(4-fluorobenzyl)piperazine; 
(frans)-1 -((4-chloro-2-((4-a^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(hydroxyam 

fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-acetylpheno^ 
(frans)-1-((2-(aminocarbonyl)pte^ 

fluorobenzyi)piperazine; 
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(frans)-1-((4-chloro-2-((N-(tt^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(/V4methoxym 

dimethyl-4-(4-fluoroben2yl)pipera2ine; and 
(frans)-1-((4-chloro-2-(A/-(ethoxycarbonylaminocarbonyl)- 

glycinamido)phenoxy)methyl)carbonyl-2,5-dime%^ 

1 1 . The compound of Claim 9 wherein R 2 is 4-fluoro and R 3 is phenyl substituted at 
the 4-position with chloro and at the 2-position by aminocarbonyl, ureido, or glycinamido; 
namely, the compound selected from the group consisting of the following compounds: 
(2f? t 5S)-1-((4-chloro-2-(aminocarbonyl)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 

(frans)-1-((4-chloro-2-(glycinamido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 
fluorobenzyl)piperazine; 

(2R)-1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2-methyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(2R,5S)-1-((4-chloro-2-(ureido)phenoxy)methyl)carbonyl-2 I 5-dimethyl-4-(4- 

fluorobenzyl)piperazine; and 

(2R,5S)-1-((4-chloro-2-(glycinamido)phenoxy)methyl)carbonyl-2 t 5-dimethyl-4-(4- 
fluorobenzyl)piperazine. 

12. The compound of Claim 3 wherein: 
R 4 is -N(R 7 )-; 

R 5 is methylene; 
R 6 is -C(O)-; and 

R 7 is selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, alkylcarbonyl, 
alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyi, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl. 

1 3. The compound of Claim 1 2 wherein: 
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R 1a is one or more substituents independently selected from the group consisting of halo, alkyl, 
cycloalkyl, cycloalkylaminoalkyl, haloalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, 
(hydroxy)aralkyl, cyanoalkyl, haloalkylcarbonylaminoalkyl, alkoxyalkyl, aralkoxyalkyl, 
alkylthioalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, azidoalkyl, monoalkylureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl, hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, 
aralkoxyalkyicarbonyloxyaikyl, alkylcarbonylalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, 
and heterocyclylalkyl; 

2 

R is one or more substituents independently selected from the group consisting of hydrogen 
and halo; 

R 3 is phenyl optionally substituted by one or more substituents independently selected from the 
group consisting of hydrogen, hydroxy, halo, alkyl, alkoxy, hydroxyalkoxy, haloalkyl, 
formyl, nitro, cyano, aminoalkoxy, cycloalkyl, cycloalkylaminoalkyl, aralkyl, hydroxyalkyl, 
(monoalkylamino)aralkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
monoaralkylamino, alkylcarbonylamino, alkenylcarbonylamino, cycloalkylcarbonylamino, 
arylcarbonylamino, heterocyclylcarbonylamino, haloalkylcarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, alkylcarbonyl, 
(hydroxyalkoxy)carbonyl, aminocarbonyl, monoalkylaminocarbonyl, 
monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, dialkylaminocarbonylalkyl, 
hydroxyamidino, ureido, monoalkylureido, monoarylureido, monoaralkylureido, 
(monoalkyl)(monoaryl)ureido t (haloalkylcarbonyl)ureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, monoaralkylureidoalkyl, 
monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, 
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giycinamido, monoalkylglycinamido, aminocarbonylglycinamido, 
(alkoxyalkylcarbonyl)glycinamido, (aminocarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylalkylcarbonyl)(aikyl)glycinamido l 

(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)glycinamido, (monoarylaminocarbonyl)glycinamido, 
(monoarylaminocarbonyl)(alkyl)glycinamido, alaninamido, heterocyclyl and 
heterocyclylalkyl. 

14. The compound of Claim 1 3 wherein: 
R 1a is one or more substituents independently selected from the group consisting of alkyl, 

cycloalkyl, hydroxyalkyl, hydroxyalkenyl, cyanoalkyl, alkoxyalkyl, monoalkylaminoalkyl, 

azidoalkyl, monoalkylureidoalkyl, aryloxyalkylcarbonyloxyalkyl, and heterocyclylalkyl; 
R 2 is one or more substituents independently selected from the group consisting of hydrogen, 

chloro or fluoro; 

R 3 is phenyl substituted by one or more substituents independently selected from the group 
consisting of hydroxy, halo, alkyl, alkoxy, formyl, nitro, cyano, aminoalkoxy, 
cycloalkylaminoalkyl, hydroxyalkyl, (monoalkylamino)aralkyl, alkoxyalkyl, amino, 
monoalkylamino, dialkyiamino, monoaralkylamino, alkylcarbonylamino, 
alkenylcarbonylamino, cycloalkylcarbonylamino, arylcarbonyiamino, 
heterocyclylcarbonylamino, haloalkylcarbonylamino, alkoxyaikylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylalkylcarbonylaminoalkyl, alkylsulfonylaminoalkyl, 
(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
carboxy, alkoxycarbonyl, alkylcarbonyl, (hydroxyalkoxy)carbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, hydroxyamidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, (monoalkyl)(monoaryl)ureido, 
(haloalkylcarbonyl)ureido, ureidoalkyl, monoalkylureidoalkyl, diaikylureidoalkyl, 
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monoarylureidoalkyl, monoaralkylureidoalkyl, monohaloalkylureidoalkyl, 
(haloalkyl)(alkyl)ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, giycinamido, 
monoalkylglycinamido, aminocarbonylglycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido ? 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyI)(alkyl)glycinamido, 
(monoarylaminocarbonyl)glycinamido, (monoarylaminocarbonyl)(alkyl)glycinamido, 
alaninamido, heterocyclyl and heterocyclylalkyl. 

15. The compound of Claim 14 wherein: 

R 1a is one or more substituents independently selected from the group consisting of alkyl and 
hydroxyalkyl; 

R is one or more substituents independently selected from the group consisting of hydrogen, 
chloro or fluoro; 

R 3 is phenyl substituted by one or more substituents independently selected from the group 

consisting of halo, alkyl, alkoxy, formyl, nitro, cycloalkylaminoalkyl, hydroxyalkyl, amino, 
alkylcarbonylamino, haloalkylcarbonylamino, alkoxyalkylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, (alkylsulfonyl)(alkyl)aminoalkyl, alkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, monoarylaminocarbonyl, (aminocarbonylalkyOaminocarbonyl, 
(aminoalkyl)aminocarbonyl, hydroxyamidino, ureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, giycinamido, monoalkylglycinamido, aminocarbonylglycinamido, 
(alkoxyalkylcarbonyl)glycinamido, (aminocarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido, alaninamido, and heterocyclylalkyl. 

16. The compound of Claim 15 wherein R 2 is 4-fluoro and R 3 is phenyl substituted at 
the 4-position with chloro and optionally substituted at the 2-position by aminocarbonyl, ureido, 
or giycinamido. 
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17. The compound of Claim 16 selected from the group consisting of the following 
compounds: 

(frans)-1-((4-chlorophenylamino)methy^ 

1-({4-chloro-2-(aminocarbonyl)phenylamino)methyl)carbonyl-2-methyl-4-(4- 

fiuorobenzyi)piperazine; and 
1-((4-chlorophenylamino)methyl)carbonyl-2-methyl-4-(4«fluorobenzyl)pipera2ine. 

18. The compound of Claim 3 wherein: 
R 4 is -C(R 8 ) 2 -; 

R 5 is methylene; 
R 6 is -C(O)-; and 

each R 8 is independently selected from the group consisting of hydrogen, alkyl, amino, 
monoalkylamino, dialkylamino, alkylcarbonylamino, cycloalkylcarbonylamino, 
cycloalkylalkylcarbonylamino, alkoxycarbonylamino, alkylsulfonylamino, 
arylcarbonylamino, alkoxycarbonylalkylcarbonylamino, alkylcarbonylaminoalkyl, 
cycloalkylcarbonylaminoalkyl, alkoxycarbonylaminoalkyl, 

heterocyclylcarbonylaminoalkyl, arylsulfonylamino, alkylsulfonylaminoalkyl, ureido, 
monoalkylureido, monohaloalkylureido, ureidoalkyl, monoalkylureidoalkyl, 
monohaloalkylureidoalkyl, aminoalkyl, monoalkylaminoalkyl, and dialkylaminoalkyl. 

19. The compound of Claim 18 wherein: 

R 1a is one or more substituents independently selected from the group consisting of halo, alkyl, 
cycloalkyl, cycloalkylaminoalkyl, haloalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, 
(hydroxy)aralkyl, cyanoalkyl, haloalkylcarbonylaminoalkyl, alkoxyalkyl, aralkoxyalkyl, 
alkylthioalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, azidoalkyl, monoalkylureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl, hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, 
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonylalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, 
and heterocyclylalkyl; 

R 2 is one or more substituents independently selected from the group consisting of hydrogen 
and halo; 
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R 3 is phenyl optionally substituted by one or more substituents independently selected from the 
group consisting of hydrogen, hydroxy, halo, aikyl, alkoxy, hydroxyalkoxy, haloaikyl, 
formyl, nitro, cyano, aminoalkoxy, cycloalkyl, cycloalkylaminoalkyl, aralkyl, hydroxyalkyl, 
(monoalkylamino)aralkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
monoaralkylamino, alkylcarbonylamino, alkenylcarbonylamino, cycloalkylcarbonylamino, 
arylcarbonylamino, heterocyclylcarbonylamino, haloalkylcarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl t (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonylaminoalkyl, 

(alkylsulfonyl)(a!kyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoatkyl, 
heterocyclylaminoalkyl, carboxy, alkoxy carbony I, alkylcarbonyl, 
(hydroxyalkoxy)carbonyl, aminocarbonyl, monoaikylaminocarbonyl, 
monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, dialkyiaminocarbonylalkyl, 
hydroxyamidino, ureido, monoalkylureido, monoarylureido, monoaralkylureido, 
(monoalkyl)(monoaryl)ureido, (haloalkylcarbonyl)ureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, monoaralkylureidoalkyl, 
monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, 
glycinamido, monoalkylglycinamido, aminocarbonylglycinamido, 
(alkoxyalkylcarbonyl)glycinamido, (aminocarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 

(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)glycinamido 1 (monoaryiaminocarbonyl)glycinamido, 
(monoarylaminocarbonyl)(alkyl)glycinamido, alaninamido, heterocyclyl and 
heterocyclylalkyl. 
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20. The compound of Claim 1 9 wherein: 
R is one or more substituents independently selected from the group consisting of alkyl, 

cycloalkyl, hydroxyalkyl, hydroxyalkenyl, cyanoalkyl, alkoxyalkyl, monoalkylaminoalkyl, 
. azidoalkyl, monoalkylureidoalkyi, aryloxyalkylcarbonyloxyalkyl, and heterocyclylalkyl; 
R is one or more substituents independently selected from the group consisting of hydrogen, 

chloro or fluoro; 

R 3 is phenyl substituted by one or more substituents independently selected from the group 
consisting of hydroxy, halo, alkyl, alkoxy, formyl, nitro, cyano, aminoalkoxy, 
cycloalkylaminoalkyl, hydroxyalkyl, (monoalkylamino)aralkyl, alkoxyalkyl, amino, 
monoalkylamino, dialkyiamino, monoaralkylamino, alkylcarbonylamino, 
alkenylcarbonylamino, cycloalkylcarbonylamino, aryicarbonylamino, 
heterocyclylcarbonylamino, haloalkylcarbonylamino, alkoxyalkylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylalkylcarbonylaminoalkyl, alkylsulfonylaminoalkyl, 
(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
carboxy, alkoxycarbonyl, alkylcarbonyl, (hydroxyalkoxy)carbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, hydroxyamidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, (monoalkyl)(monoaryl)ureido, 
(haloalkylcarbonyl)ureido, ureidoalkyl, monoalkylureidoalkyi; dialkylureidoalkyl, 
monoarylureidoalkyl, monoaralkylureidoalkyl, monohaloalkylureidoalkyl, 
(haloalkyl)(alkyl)ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, giycinamido, 
monoalkylglycinamido, aminocarbonylglycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)(alkyl)glycinamido, 
(monoarylaminocarbonyl)glycinamido, (monoarylaminocarbonyl)(alkyl)glycinamido, 
alaninamido, heterocyclyl and heterocyclylalkyl. 
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21 . The compound of Claim 20 wherein: 

R 1a is one or more substituents independently selected from the group consisting of alkyl and 
hydroxyalkyl; 

R 2 is one or more substituents independently selected from the group consisting of hydrogen, 
chloro or fluoro; 

R 3 is phenyl substituted by one or more substituents independently selected from the group 

consisting of halo, alkyl, alkoxy, formyl, nitro, cycloalkylaminoalkyl, hydroxyalkyl, amino, 
alkylcarbonylamino, haloalkylcarbonylamino, alkoxyalkylcarbonylamino, 
alkoxycarbonylalkyicarbonylamino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, (alkylsulfonyl)(alkyl)aminoalkyl, alkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, monoarylaminocarbonyl, (aminocarbonylalkyDaminocarbonyl, 
(aminoalkyl)aminocarbonyl, hydroxyamidino, ureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, glycinamido, monoalkylglycinamido, aminocarbonylglycinamido, 
(alkoxyalkylcarbonyl)glycinamido, (aminocarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido, alaninamido, and heterocyclylalkyl. 

22. The compound of Claim 21 wherein: 
R 2 is 4-fluoro; 

R 3 is phenyl substituted at the 4-position with chloro and optionally substituted at the 2-position 

by aminocarbonyl, ureido, or glycinamido; and 
one R 8 is hydrogen and the other R 8 is selected from the group consisting of amino, 

alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, 

alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 

alkoxycarbonylalkylcarbonylamino, alkylcarbonylaminoalkyl, 

cycloalkylcarbonylaminoalkyl, alkoxycarbonylaminoalkyl, 

heterocyclylcarbonylaminoalkyl, arylsulfonylamino, alkylsulfonylaminoalkyl, ureido, 
monoalkylureido, monohaloalkylureido, ureidoalkyl, monoalkylureidoalkyl, 
monohaloalkylureidoalkyl, and aminoalkyl. 
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23. The compound of Claim 22 selected from the group consisting of the following 
compounds: 

(frans)-1 -(2-(4-chlorophenyl)-3^ 

fluorobenzyl)piperazine; 

(frans)-1-(2-(4-chlorophenyl)-3-(acetylamino)propyl)carbonyl-2,5-dimethyM-(4- 
fluorobenzyl)piperazine; 

(frans)-1-(2-(4-chlorophenyl)-2-(methylsulfonylamino)ethyl)carbonyl-2,5-dimethyl-4-(4^ 
fluorobenzyl)piperazine; 

(frans)-1-(2-(4-chlorophenyl)-2^ 

fluorobenzyl)piperazine; 
(frans)-1-(2-(4-chlorophenyl)-2-(am 
(frans)-1-(2-(4-chlorophenyl)-2-^^ 

(f/Bns)-1-(2-(4-chlorophenyl)-3-(ureido)propyl)carbonyl-2,5-dimethyl-4-(4- 

fluorobenzyl)piperazine; 
(frans)-1-(2-(4-chlorophenyl)-3-(ami^^^ 

fluorobenzyl)piperazine; 
(frans)-1-(2-(4-chlorophenyl)-3-(Nbm 

fluorobenzyl)piperazine; 
(frans)-1-(2-(4-chlorophenyi)-2-((eth^ 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)- 1-(2-(4-chlorophenyl)-2-(^ 

fluorobenzyl)piperazine; 
(frans)-1-(2~(4-chlorophenyl)-2-(^ 

fluorobenzyl)piperazine; 
(frans)-1-(2-(4-chlorophenyl)-2-((2^ 

fluorobenzyl)piperazine; 

(f/ans)-1-(2-(4-chlorophenyl)-2-((4-methoxyphenylmethyl)carbonylamino)ethyl)rarbony 

dimethyl-4-(4-fluorobenzyl)piperazine; 
(frans)-1 -(2-(4-chlorophenyl)^ 

(4-fluorobenzyi)piperazine; 
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(frans)-1-(2-(4-chiorophenyl)-2-(cyclopropylcarbonylamino)ethyl)carbonyl-2,5 

fluorobenzyl)piperazine; 
tfrans)-1-(2-(4-chlorophenyl)-2^ 

4-(4-fluorobenzyl)piperazine; 
(frans)-1-(2-(4-chlorophenyl)-3^ 

(4-fluorobenzyl)piperazine; 
(frans)-1-(2-(4-chlorophenyl)^ 

fluorobenzyl)piperazine; 
(frans)-1-(2-(4-chlorophenyl)-3-(A^ 

fluorobenzyl)piperazine; 
(frans)-1-(2-(4-chlorophenyl)-3-(^ 

fluorobenzyl)piperazine; 
(frans)-1-(2-(4-chlorophenyl)-3-(^^^ 

fIuorobenzyl)piperazine; and 
(frans)- 1-(2-(4-chlorophenyl)-3-((m^ 

(4-fluorobenzyi)piperazine. 

24. The compound of Claim 1 wherein: 
R 3 is a heterocyclic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, halo, alkyl, alkylsufonyl, aryisulfonyl, 
alkoxy, hydroxyalkoxy, haloalkyl, formyl, nitro t cyano, haloalkoxy, alkenyl, alkynyl, aryl, 
aralkyl, amino, monoalkylamino, dialkylamino, monoarylamino, monoaralkylamino, 
alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino, haloaikylcarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyi)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, aikoxycarbonylaminoalkyl, 
carboxy, alkoxycarbonyl, araikoxycarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
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dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, guanidino, ureido, 
monoalkylureido, ureidoalkyl, monoaikylureidoalkyl, and glycinamido. 

25. The compound of Claim 24 wherein: 
R 4 is -0-, -N(R 7 )- or -C(R 8 )-; 

R 5 is an alkylene chain; 

R 7 is selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, alkylcarbonyl, 
alkyicarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl; and 

8 

each R is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 
heterocyclylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkylureido, dialkylureido, 
ureidoalkyl, monoaikylureidoalkyl, dialkylureidoalkyl, monohaloalkylureidoalkyl, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl. 

26. The compound of Claim 25 wherein: 
R 4 is -O-; 

R 5 is methylene; and 
R 6 is -C(O)-. 



27. The compound of Claim 26 wherein: 
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R 1a is one or more substituents independently selected from the group consisting of halo, alkyl, 
cycloalkyl, cycloalkylaminoalkyl, haloalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, 
(hydroxy)aralkyl, cyanoalkyl, haloalkylcarbonylaminoalkyl, alkoxyalkyl, aralkoxyalkyl, 
alkylthioalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, azidoalkyl, monoalkylureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl, hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, 
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonylalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, 
and heterocyclylalkyl; and 

R is one or more substituents independently selected from the group consisting of hydrogen 
and halo. 

28. The compound of Claim 27 wherein R 3 is selected from the group consisting of 
azepinyl, acridinyi, benzimidazolyl, benzothiazolyl, benzoxazolyl, benzopyranyl, 
benzopyranonyl, benzofuranyl, benzofuranonyl, benzothienyl, carbazolyl, cinnoiinyl, 
decahydroisoquinolyl, dioxolanyl, furyl, isothiazolyl, quinuclidinyl, imidazolyl, imidazolinyl, 
imidazolidinyl, isothiazolidinyl, indolyl, isoindolyi, indolinyl, isoindolinyl, indanyl, indolizinyl, 
isoxazolyl, isoxazolidinyl, morpholinyl, naphthyridinyl, oxadiazolyl, octahydroindolyl, 
octahydroisoindolyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyI, 2-oxoazepinyl, 
oxazolyl, oxazolidinyl, piperidinyl, piperazinyl, 4-piperidonyl, phenazinyl, phenothiazinyl, 
phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyrrolyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, 
pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinazolinyl, quinoxalinyi, quinolinyl, quinuclidinyl, 
isoquinolinyl, thiazoiyl, thiazolidinyl, thiadiazolyl, triazolyl, tetrazolyl, tetrahydrofuryl, 
tetrahydropyranyl, thienyl, thiamorpholinyl, thiamorpholinyl sulfoxide, and thiamorpholinyl 
sulfone. 

29. The compound of Claim 28 wherein R 3 is benzopyranyl, benzopyranonyl, 
benzfuranyl, benzofuranonyl, quinolinyl, indolyl, indolinyl, oxazolyl, imidazolyl, or benzothienyl. 

30. The compound of Claim 29, namely, (frans)-1-((benzo[b]pyran-2-on-7- 
yloxy)methyl)carbonyl-2,5-dimethyl-4-(4-fluorobenzyl)piperazine. 
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31 . A pharmaceutical composition useful in treating an inflammatory disorder in a 
human in need of such treatment, which composition comprises a therapeutically effective 
amount of a compound of formula (la): 




wherein: 

R 1a is one or more substituents independently selected from the group consisting of oxo, halo, 
alkyl, cycloalkyl, cycloalkylalkyl, cycloalkylaminoalkyl, (cycloalkylalkyl)aminoalkyl, 
haloalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, formyl, formylaikyl, hydroxyalkyl, 
hydroxyalkenyl, hydroxyalkynyl, (hydroxy)aralkyl f (hydroxy)cycloalkylalkyl, 
mercaptoalkyl, cyanoalkyl, haioalkylcarbonylaminoalkyl, (alkoxy)aralkyl, alkoxyalkyl, 
aryloxyalkyl, aralkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, 
hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkyicarbonylaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, azidoalkyl, ureidoalkyl, monoalkylureidoalkyl, 
dialkylureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, alkoxycarbonylaminoalkyl, 
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, alkoxyalkylcarbonyloxyalkyl, 
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonyl, alkylcarbonylaikyl, carboxy, 
alkoxycarbonyl, aralkoxycarbonyl, aralkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, carboxyalkyl, alkoxycarbonylalkyl, aralkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, 
monoarylaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, arylsulfonyl, heterocyclyl 
and heterocyclylalkyl; 

R is one or more substituents independently selected from the group consisting of hydrogen, 
hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, mercaptoalkyl, alkylthio, alkylsulfmyl, 
alkylsufonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, aryloxy, haloalkyl, 
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formyl, formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl, cycloalkylalkyl, 
(hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, (cycloalkylalkyl)amino, 
(cycloalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, 
hydroxyalkyl, (hydroxy)aralkyl, hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyi, (alkoxy)aralkyl, aryioxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, hydroxyalkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, 
alkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoaikyl, alkoxycarbonylamino t (alkoxycarbonyl)(alkyl)amino, 
alkoxycarbonylaminoalkyl, (alkoxycarbonyl)(alkyl)aminoalkyl, carboxy, alkoxycarbonyl, 
aralkoxycarbonyl, alkylcarbonyl, alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl, 
aralkylcarbonyl, aralkyicarbonylalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, 
amidino, guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, 
monoaikylureidoalkyl, dialkylureidoalkyl, heterocyclyl and heterocyclylalkyl; 

3 

R is a carbocylic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, 
mercaptoalkyl, alkylthio, alkyisulfinyl, alkylsufonyl, arylsulfonyl, alkylthioalkyl, 
alkylsulfinylalkyl, alkylsuifonylalkyl, alkoxy, hydroxyalkoxy, aryloxy, haloalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, aminoalkoxy, cycloalkyl, 
cycloalkylalkyl, (hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, 
(monoalkylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyi, (alkoxy)aralkyl, aryioxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkylamino, heterocyclylamino, 
(cycloalkylalkyl)amino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino, heterocyclylcarbonylamino, 
haloalkylcarbonylamino, alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonyiamino, 
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(alkylcartDonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, hydroxyalkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoaikyl, alkylsulfonylaminoalkyl, 

(aikylsulfonyl)(alkyl)aminoalkyl ? arylsulfonylaminoaikyl, (arylsulfonyl)(alkyl)aminoalkyl t 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyalkoxy)carbonyl, carboxyalkyl, 
alkoxycarbonylalkyl, aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, 
dialkylaminocarbonyloxyalkyl, alkylcarbonylaikyl, arylcarbonylalkyt, aralkylcarbonylalkyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonylalkyl)aminocarbonyl, (monoalkylaminocarbonylalkyl)aminocarbonyl, 
(carboxyalkyl)aminocarbonyl, (alkoxycarbonylalkyl)aminocarbonyi, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, aminocarbonylalkyl, 
monoatkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, monoarylaminocarbonyialkyl, 
monoaralkylaminocarbonylalkyl, amidino, hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, monohaloalkylureido, 
(monoaikyl)(monoaryl)ureido, dialkylureido, diarylureido, (haloalkylcarbonyi)ureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, 
monoaralkylureidoalkyl, monohaloalkylureidoalkyl, (haloaikyl)(alkyl)ureidoalkyl, 
(alkoxycarbonylalkyOureidoalkyl, glycinamido, monoalkylglycinamido, 
aminocarbonylgiycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
(arylcarbonylXalkyOglycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)glycinamido f (monoarylaminocarbonyl)glycinamido, 
(monoarylaminocarbony^alkyljglycinamido, glycinamidoaikyl, alaninamido, 
monoalkylalaninamido, alaninamidoalkyl, heterocyclyl and heterocyciylalkyl; 
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or R 3 is a heterocyclic ring system substituted by one or more substituents independently 
selected from the group consisting of hydrogen, hydroxy, halo, alkyl, alkylsufonyl, 
arylsulfonyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl, nitro, cyano, haloalkoxy, alkenyl, 
alkynyl, aryl, aralkyi, amino, monoalkylamino, dialkylamino, monoarylamino, 
monoaralkylamino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycioalkylcarbonylamino, arylcarbonylamino, haloalkylcarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino f alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylaminoalkyl, 
carboxy, alkoxycarbonyl, araikoxycarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, guanidino, ureido, 
monoalkylureido, ureidoalkyl, monoalkylureidoalkyl, and glycinamido; 

R 4 is -0-, -N(R 7 )-, -C(R 8 ) 2 - or a bond; 

R 5 is an alkylene chain or an alkylidene chain, or, if R 4 is a bond, R 5 is an alkylidene chain 

optionally substituted by aryl or -N(R 7 ) 2 ; 
R 6 is -C(O)-, -C(S)-, -CH 2 - or a bond; 

each R 7 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyi, 
alkylcarbonyl, alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl; and 

each R 8 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyi, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cycioalkylcarbonylamino, cycloalkylalkylcarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 
heterocyclylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 



WO 98/56771 



PCT7EP98/03503 



-264- 

alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkylureido, dialkylureido, 
ureidoalkyl, monoaikylureidoalkyi, dialkylureidoalkyl, monohaloalkyiureidoalkyl, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, and dialkylarninocarbonylalkyl; 

provided that when R 4 is -N(R 7 )-, R 3 can not be a heterocyclic ring system containing 4-8 
members consisting of carbon atoms and only one nitrogen atom, and 

as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof; 

and a pharmaceutical^ acceptable excipient. 

32. A method of treating an inflammatory disorder in a human, which method 
comprises administering to a human in need of such treatment a therapeutically effective 
amount of a compound of formula (la): 




wherein: 

R is one or more substituents independently selected from the group consisting of oxo, halo, 
alkyl, cycloalkyl, cycloalkylalkyi, cycloalkylaminoalkyl, (cycloalkylalkyl)aminoalkyl, 
haloalkyl, alkenyl, alkynyl, aryl T aralkyl, aralkenyl, formyl, formylalkyl, hydroxyalkyl, 
hydroxyalkenyl, hydroxyalkynyl, (hydroxy)aralkyl, (hydroxy)cycloalkylalkyl, 
mercaptoalkyl, cyanoalkyl, haloalkylcarbonylaminoalkyl, (alkoxy)aralkyl, alkoxyalkyl, 
aryloxyalkyl, aralkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyi, alkylsulfonylalkyl, 
hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, azidoalkyl, ureidoalkyl, monoaikylureidoalkyi, 
dialkylureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, alkoxycarbonylaminoalkyl, 
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, alkoxyalkylcarbonyloxyalkyl, 
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonyl, alkylcarbonylalkyl, carboxy, 
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alkoxycarbonyl, aralkoxycarbonyl, aralkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, carboxyalkyl, aikoxycarbonylalkyl, aralkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, 
monoarylaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, arylsulfonyl, heterocyclyl 
and heterocyclylalkyl; 

R is one or more substituents independently selected from the group consisting of hydrogen, 
hydroxy, hydroxysulfonyl, halo, alky!, mercapto, mercaptoalkyl, alkylthio, alkylsulfinyl, 
alkylsufonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, aryloxy, haloalkyl, 
formyl, formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl, cycloalkylalkyl, 
(hydroxy)cycloalkylalkyl, cycloalkylamino, cycioalkyiaminoalkyl, (cycloalkylalkyl)amino, 
(cycloalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, 
hydroxyaikyl, (hydroxy)aralkyl, hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyi, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl t amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkyiamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, hydroxyalkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, 
alkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino, (alkoxycarbonyl)(alkyl)amino, 
alkoxycarbonylaminoalkyl, (alkoxycarbonyl)(alkyl)aminoalkyl, carboxy, alkoxycarbonyL 
aralkoxycarbonyl, alkylcarbonyl, alkylcarbonylalkyi, arylcarbonyl, arylcarbonylalkyl, 
aralkylcarbonyl, aralkylcarbonylalkyl, carboxyalkyl, aikoxycarbonylalkyl, 
aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, 
amidino, guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, heterocyclyl and heterocyclylalkyl; 

R 3 is a carbocylic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, arylsulfonyl, alkylthioalkyl, 
alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, hydroxyalkoxy, aryloxy, haloalkyl, formyl, 
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formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, aminoalkoxy, cycloalkyl, 
cycloalkylalkyl, (hydroxy)cydoalkylalkyl, cycioalkylamino, cycloalkylaminoalkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, 
(monoalkylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyaikenyl, hydroxyalkynyi, 
aikoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyi, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkylamino, heterocyclylamino, 
(cycloalkylalkyi)amino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino, heterocyclylcarbonylamino, 
haloalkylcarbonylamino, alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino t alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyi, dialkylaminoalkyl, hydroxyaikylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkyicarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, aikylsulfonylaminoalkyl, 

(alkylsulfonyl)(aikyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, araikylcarbonyl, (hydroxyalkoxy)carbonyl f carboxyalkyl, 
alkoxycarbonylalkyl, aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, 
dialkylaminocarbonytoxyalkyl t alkylcarbonylalkyl, aryicarbonylalkyl, aralkylcarbonylalkyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkyiaminocarbonyl, 
monoarylaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonylalkyl)aminocarbonyl, (monoalkylaminocarbonylalkyl)aminocarbonyl, 
(carboxyalkyl)aminocarbonyl, (alkoxycarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyi t aminocarbonylalkyl, 
monoalkyiaminocarbonylalkyl, dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, 
monoaralkylaminocarbonylalkyl, amidino, hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, monohaloalkylureido, 
(monoaikyl)(monoaryi)ureido, dialkylureido, diarylureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, 
monoaralkylureidoalkyl, monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, 
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(alkoxycarbonylalkyl)ureidoalkyl, glycinamido, monoalkylglycinamido, 
aminocarbonyiglycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido 1 (alkoxycarbonylalkylcarbonyl)(aikyl)giycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
(aryicarbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyI)glycinamido, (monoarylaminocarbonyl)glycinamido, 
(monoarylaminocarbonyl)(alkyl)glycinamido, giycinamidoalkyl, alaninamido, 
monoalkytalaninamido, alaninamidoalkyl, heterocyclyl and heterocyclylalkyl; 

or R 3 is a heterocyclic ring system substituted by one or more substituents independently 
selected from the group consisting of hydrogen, hydroxy, halo, alkyl, alkylsufonyl, 
arylsulfonyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl, nitro, cyano, haloalkoxy, alkenyl, 
alkynyi, aryl, aralkyl, amino, monoalkylamino, dialkylamino, monoarylamino, 
monoaralkylamino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino, haloalkylcarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylaminoalkyl, 
carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, aminocarbonylalkyi, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, guanidino, ureido, 
monoalkylureido, ureidoalkyl, monoalkyiureidoalkyl, and glycinamido; 

R 4 is -O-, -N(R 7 )-, -C(R 8 ) 2 - or a bond; 

R 5 is an alkylene chain or an alkylidene chain, or, if R 4 is a bond, R 5 is an alkylidene chain 

optionally substituted by aryl or -N(R 7 ) 2 ; 
R 6 is -C(O)-, -C(S)-, -CH 2 - or a bond; 

each R 7 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
alkylcarbonyl, alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl; and 
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each R 8 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl. alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkyicarbonylaminoalkyl, 
alkoxycarbonylaminoalkyi, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 
heterocyclylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkylureido, dialkylureido, 
ureidoalkyl, monoalkyiureidoalkyl, dialkyiureidoalkyl, monohaloalkylureidoalkyl, 
aminoalkyl, monoalkyiaminoalkyt, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl; 

provided that when R 4 is -N(R 7 )-, R 3 can not be a heterocyclic ring system containing 4-8 
members consisting of carbon atoms and only one nitrogen atom, and 

as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof. 

33. A pharmaceutical composition useful in treating an inflammatory disorder in a 
human in need of such treatment, which composition comprises a therapeutically effective 
amount of a compound of formula (lb): 




wherein: 

R is one or more substituents independently selected from the group consisting of hydrogen, 
hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, mercaptoalkyl, alkylthio, alkylsulfinyl, 
alkylsufonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, aryloxy, haloalkyl, 
formyl, formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl, cycloalkylalkyl, 
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(hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, (cycloalkylalkyl)amino, 
(cycloalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, 
hydroxyalkyl, (hydroxy)aralkyl t hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkyl, monoalkyiaminoalkyl, 
dialkylaminoalkyl, hydroxyalkylaminoalkyl, monoarylaminoalkyl t monoaralkylaminoalkyl, 
alkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, alkylcarbonylaminoaikyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino, (aikoxycarbonyl)(alkyl)amino, 
alkoxycarbonylaminoalkyl, (alkoxycarbonyl)(alkyl)aminoalkyl t carboxy, alkoxycarbonyl, 
aralkoxycarbonyl, alkylcarbonyl, alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl, 
aralkylcarbonyl, aralkylcarbonylalkyi, carboxyalkyl, alkoxycarbonylalkyl, 
aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, aminocarbonylalkyl, monoaikylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoaryiaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, 
amidino, guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, heterocyciyl and heterocyclylalkyl; 
R is a carbocylic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto. 
mercaptoalkyl, alkylthio, alkylsulfmyl, alkylsufonyl, arylsulfonyl, alkylthioalkyl, 
alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, hydroxyalkoxy, aryloxy, haioalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy t aminoalkoxy, cycloalkyl, 
cycloalkylalkyl, (hydroxy)cycloalkylalkyi, cycloalkylamino, cycloalkylaminoalkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl,. hydroxyalkyl, (hydroxy)aralkyl, 
(monoalkylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkylamino, heterocyclylamino, 
(cycloalkylalkyl)amino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino, heterocyclylcarbonylamino, 
haloalkylcarbonylamino, alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 



WO 98/56771 



PCT/EP98/03503 



-270- 



aminoalkyl, monoalkylaminoalkyl, dialkylaminoaikyl, hydroxyalkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(aikoxycarbonyl)(alkyl)aminoalkyl t alkylsulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyI, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyalkoxy)carbonyl, carboxyalkyl, 
alkoxycarbonylalkyl, aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, 
dialkylaminocarbonyloxyalkyl, alkylcarbonylalkyl t arylcarbonylalkyl, aralkylcarbonylalkyl, 
aminocarbonyl, monoalkylaminocarbonyl t dialkylaminocarbonyl, 
monoarylaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonylalkyl)aminocarbonyl, (monoalkylaminocarbonylalkyl)aminocarbonyl, 
(carboxyalkyl)aminocarbonyl t (alkoxycarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, monoarylaminocarbonyialkyl, 
monoaralkylaminocarbonylalkyl, amidino, hydroxyamidino, guanidino t ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, monohaloalkylureido, 
(monoalkyl)(monoaryl)ureido, dialkylureido, diaryiureido, (haloatkylcarbonyOureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, 
monoaralkylureidoalkyi, monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl, giycinamido, monoalkylglycinamido, 
aminocarbonylglycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminorarbonyI)(alkyl)glycinamido, (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido 1 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido t arylcarbonylglycinamido, 
(arylcarbonylXalkyOglycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoara!kyiaminocarbonyl)(alkyl)glycinamido, (monoarytaminocarbonyl)glycinamido, 
(monoarytaminocarbonyl)(aIkyl)glycinamido, glycinamidoalkyl, alaninamido, 
monoalkylalaninamido, alaninamidoalkyl, heterocyclyl and heterocyclylalkyl; 
or R is a heterocyclic ring system substituted by one or more substituents independently 
selected from the group consisting of hydrogen, hydroxy, halo, alkyl, alkylsufonyl, 
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arylsulfonyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl, nitro, cyano, haloalkoxy, alkenyl, 
alkynyl, aryl, aralkyl, amino, monoalkylamino, diaikylamino, monoarylamino, 
monoaralkylamino, alkylcarbonylamino t alkoxycarbonylamino, aikenylcarbonylamino, 
cycloalkylcarbonyiamino, arylcarbonylamino, haloalkylcarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylaminoalkyl, 
carboxy, alkoxycarbonyi, aralkoxycarbonyi, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoaryiaminocarbonyl, aminocarbonyialkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, guanidino, ureido, 
monoalkylureido, ureidoalkyl, monoalkylureidoalkyl, and glycinamido; 
R 4 is -0-, -N(R 7 )- t -C(R 8 ) 2 - or a bond; 

R 5 is an alkylene chain or an aikylidene chain, or, if R 4 is a bond, R 5 is an alkylidene chain 

optionally substituted by aryl or -N(R 7 ) 2 ; 
R 5 is -C(O)-, -C(S)-, -CH 2 - or a bond; 

each R 7 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
alkylcarbonyl, alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyi; and 

each R 8 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkylamino, diaikylamino, 
alkylcarbonylamino, cycloalkylcarbonyiamino, cycloalkylalkylcarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoalkyl, (aikylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 
heterocyclylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkylureido, dialkylureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monohaloalkylureidoalkyl, 
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aminoalkyl, monoalkyiaminoalkyl, dialkyiaminoalkyl, carboxyalkyl, aikoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl; 

provided that when R 4 is -N(R 7 )-, R 3 can not be a heterocyclic ring system containing 4-8 
members consisting of carbon atoms and only one nitrogen atom, and 

as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof; 

and a pharmaceutical^ acceptable excipient. 

34. A method of treating an inflammatory disorder in a human, which method 
comprises administering to a human in need of such treatment a therapeutically effective 
amount of a compound of formula (lb): 




wherein: 

R is one or more substituents independently selected from the group consisting of hydrogen, 
hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, mercaptoalkyl, alkylthio, alkylsulfinyl, 
alkylsufonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, aryioxy, haloalkyl, 
formyl, formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl, cycloalkylalkyl, 
(hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, (cycloalkylalkyl)amino, 
(cycloalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, 
hydroxyalkyi, (hydroxy)aralkyl, hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaraikylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkyiaminoalkyl, hydroxyalkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, 
alkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonyiamino, (alkoxycarbonyl)(alkyl)amino, 
alkoxycarbonylaminoalkyl, (alkoxycarbonyl)(alkyl)aminoalkyl, carboxy, alkoxycarbonyl, 
aralkoxycarbonyl, alkylcarbonyl, alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl, 
aralkylcarbonyl, aralkylcarbonylalkyl, carboxyalkyl, aikoxycarbonylalkyl, 
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aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyi, monoarylaminocarbonyl, 
monoaralkylaminocarbonyi, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl t monoaralkylaminocarbonylalkyl, 
amidino, guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkyiureidoalkyl, heterocyclyl and heterocyclylalkyl; 
R 3 is a carbocyiic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, arylsulfonyl, alkylthioalkyl, 
alkylsulfinylalkyl, al ky Is u if ony la I ky 1 1 alkoxy, hydroxyalkoxy, aryloxy, haloalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, aminoalkoxy, cycloalkyl, 
cycloalkylalkyl, (hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, 
(monoalkylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyalkenyl, hydroxyaikynyl, 
alkoxyalkyl, (alkoxy)aralkyl f aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkylamino, heterocyclylamino, 
(cycloalkylalkyl)amino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonyiamino, heterocyclylcarbonylamino, 
haloalkylcarbonylamino, alkoxyalkylcarbonytamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkyiaminoalkyl, dialkylaminoalkyl, hydroxyalkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl f (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyalkoxy)carbonyl, carboxyalkyl, 
alkoxycarbonylalkyl, aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, 
dialkylaminocarbonyloxyalkyl, alkylcarbbnylalkyl, arylcarbonylalkyl, aralkylcarbonylalkyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyi, 
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monoarylaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonylalkyl)aminocarbonyl, (monoalkylaminocarbonylalkyl)aminocarbonyl, 
(carboxyalkyl)aminocarbonyl, (alkoxycarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, aminocarbonylalkyl,. 
monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, monoarylaminocarbonyialkyi, 
monoaralkylaminocarbonylalkyl, amidino, hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, monohaloalkylureido, 
(monoalkyl)(monoaryl)ureido, dialkylureido, diarylureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, monoalkyiureidoalkyl, dialkylureidoalkyl, monoarylureidoatkyl, 
monoaralkylureidoalkyl, monohaloalkyiureidoalkyl, (haloalkyl)(alkyI)ureidoaikyl, 
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido, monoalkyiglycinamido, 
aminocarbonylglycinamido, (alkoxyalkyicarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido f (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyOglycinamido, arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)giycinamido ( (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)glycinamido, (monoaryiaminocarbonyl)glycinamido, 
(monoarylaminocarbonyl)(alkyl)glycinamido, glycinamidoalkyl, alaninamido, 
monoalkylalaninamido, alaninamidoalkyl, heterocyclyl and heterocyclylalkyl; 
or R 3 is a heterocyclic ring system substituted by one or more substituents independently 
selected from the group consisting of hydrogen, hydroxy, halo, alkyl, alkylsufonyl, 
arylsuifonyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl, nitro, cyano, haloalkoxy, alkenyl, 
alkynyl, aryl, aralkyl, amino, monoalkylamino, dialkylamino, monoarylamino, 
monoaralkylamino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonytamino, haloalkyicarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino t alkylsulfonylamino, 
aminoalkyl, monoalkyiaminoalkyl, dialkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylaminoalkyl, 
carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl, araikylcarbonyl, 
aminocarbonyl, monoalkyiaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl t aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
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dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, guanidino, ureido, 
monoalkylureido, ureidoalkyl, monoalkylureidoalkyl, and glycinamido; 
R 4 is -O-, -N(R 7 )-, -C(R 8 ) 2 - or a bond; 

5 A 1 

R is an alkylene chain or an alkylidene chain, or, if R is a bond, R is an alkylidene chain 

optionally substituted by aryl or -N(R 7 ) 2 ; 
R 6 is -C(O)-, -C(S)-, -CH 2 - or a bond; 

each R 7 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
alkylcarbonyl, alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl; and 

8 

each R is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 
heterocyclylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkylureido, dialkylureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monohaloalkylureidoalkyl, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl; 

provided that when R 4 is -N(R 7 )-, R 3 can not be a heterocyclic ring system containing 4-8 
members consisting of carbon atoms and only one nitrogen atom, and 

as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof. 

35. The method of Claim 34, which method comprises administering to a human in 
need of such treatment a therapeutically effective amount of a compound of formula (lb) 
wherein: 
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R 3 is a carbocylic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, arylsulfonyl, alkylthioalkyl, 
alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, hydroxyalkoxy, aryloxy, haloalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, aminoalkoxy, cycloalkyl, 
cycloalkyialkyl, (hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, 
(monoalkylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyi, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkylamino, heterocyclylamino, 
(cycloalkylalkyl)amino, alkylcarbonylamino, aikoxycarbonyiamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino, heterocyclylcarbonylamino, 
haloalkylcarbonylamino, alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, hydroxyalkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkyicarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyi, (arylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyalkoxy )carbonyl, carboxyalkyl, 
alkoxycarbonylalkyl, aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, 
dialkylaminocarbonyloxyalkyl, alkylcarbonylalkyl, arylcarbonyialkyl, aralkylcarbonylalkyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonylalkyl)aminocarbonyl, (monoalkylaminocarbonylalkyl)aminocarbonyl, 
(carboxyalkyl)aminocarbonyl, (alkoxycarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, 
monoaralkylaminocarbonylalkyl, amidino, hydroxyamidino, guanidino, ureido, 
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monoalkylureido, monoarylureido, monoaralkylureido, monohaloalkylureido, 
(monoalkyl)(monoaryl)ureido, dialkylureido, diarylureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, 
monoaralkylureidoatkyl, monohaloatkylureidoalkyl, (haloaikyl)(alkyl)ureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido, monoatkylglycinamido, 
aminocarbonylglycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonyialkylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonyiaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
(arylcarbonyi)(alkyl)glycinamido, (monoaralkylaminocarbonyl)glycinarnido, 
(monoaralkylaminocarbonyl)(aikyl)glycinamido, (monoarylaminocarbonyOglycinamido, 
(monoarylaminocarbonyl)(alkyi)glycinamido. glycinamidoalkyl, alaninamido, 
monoalkylalaninamido, alaninamidoalkyi, heterocyclyl and heterocyclylalkyl. 

36. The method of Claim 35, which method comprises administering to a human in 
need of such treatment a therapeutically effective amount of a compound of formula (lb) 
wherein: 

R 4 is -0-, -N(R 7 )- or -C(R 8 )-; 
R 5 is an alkylene chain; 

R 7 is selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, alkylcarbonyl, 
alkylcarbonylalkyl, aralkylcarbonyl, araikylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyi; and 

each R 8 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl, aikoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylaikyicarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino. aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 
heterocyciylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkylureido, dialkylureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monohaloalkylureidoalkyl, 
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aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkyiaminocarbonylalkyl, and dialkylaminocarbonylalkyl. 

37. The method of Claim 36, which method comprises administering to a human in 
need of such treatment a therapeutically effective amount of a compound of formula (lb) 
wherein: 

R 4 is -0-; 

R 5 is methylene; and 
R 6 is-C(0)-. 

38. The method of Claim 37. which method comprises administering to a human in 
need of such treatment a therapeutically effective amount of a compound. of formula (lb) 
wherein: 

R 2 is one or more substituents independently selected from the group consisting of hydrogen 
and halo; 

R 3 is phenyl optionally substituted by one or more substituents independently selected from the 
group consisting of hydrogen, hydroxy, halo, alkyl, alkoxy, hydroxyalkoxy, haloalkyl, 
formyl, nitro. cyano, aminoalkoxy, cycloalkyl, cycloalkylaminoalkyl, araikyl, hydroxyalkyl, 
(monoalkylamino)aralkyl, alkoxyalkyl, amino, monoalkylamino. dialkylamino, 
monoaralkylamino, alkylcarbonylamino. alkenylcarbonylamino. cycloalkylcarbonylamino, 
aryicarbonylamino, heterocyclylcarbonylamino, haloalkyicarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, alkylsulfonylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoalkyl, monoaraikylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonyiaminoalkyl, (alkyicarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl t alkylsulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (aiylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, alkylcarbonyl, 
(hydroxyalkoxy)carbonyl, aminocarbonyl, monoalkylaminocarbonyl, 
monoarylaminocarbonyl, (aminocarbonylalkyl)aminocarbonyl, 
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(aminoalkyl)aminocarbonyl, (hydroxyaikyl)aminocarbonyl, dialkylaminocarbonylalkyl, 
hydroxyamidino, ureido, monoalkyiureido, monoarylureido, monoaralkylureido, 
(monoalkyl)(monoaryt)ureido t (haloalkylcarbonyl)ureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, monoaralkylureidoalkyl, 
monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, 
glycinamido, monoalkylglycinamido, aminocarbonylglycinamido, 
(alkoxyalkylcarbonyl)glycinamido, (aminocarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido t 

(alkoxycarbonylaminoalkylcarbonyljglycinamido, arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)giycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkytaminocarbonyl)(alkyl)glycinamido, (monoarylaminocarbonyl)glycinamido. 
(monoarylaminocarbonyl)(alkyl)glycinamido, alaninamido, heterocyclyl and 
heterocyclylalkyl. 



39. The method of Claim 38, which method comprises administering to a human in 
need of such treatment a therapeutically effective amount of a compound of formula (lb) 
selected from the group consisting of the following compounds: 
1-((3,4,5-trimethoxyphenoxy)methyl)carbonyl-4-(benzyl)piperazine; 
1 -((3,5-dimethoxyphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-(hydroxymethyl)phenoxy)methy))carbonyl-4-(4-chlorobenzyl)piperazine; 
1 -((4-iodophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((4-methylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2,4-dichlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((4-bromo-2-chlorophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((4-chloro-3-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-bromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((4-bromophenoxy)methyl)carbonyl-4-(benzyl)piperazine; 
1-((2,4-dibromophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-formylphenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
1-((2-methoxy-5-nitrophenoxy)methyl)carbonyl-4-(4-chlorobenzyl)piperazine; 
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1-((3,4 t 5-trimethoxyphenoxy)methyl)rarbonyl-4-(4-fluorobenzyl)piperazine; 

1-((4-chlorophenoxy)methyi)carbonyl-4-(4-chlorobenzyl)piperazine; 

1-((4-chlorophenoxy)methyl)carbonyl-4-(4-fluorobenzyi)piperazine; 

1-((3-fluoro^-chlorophenoxy)methyl)carbonyl^-(4-chlorobenzyl)piperazine; 

1-((3 t 5-dimethoxy-4-chlorophenoxy)methyl)carbonyl-4-(4-chtorobenzyt 

H(4-bromo-2-formylphenoxy)methyl)carbonyM^ 

1-((3-formyl-4-nitrophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine; 
1-((2-aminocarbonyl-4-chlorophenoxy)methyl)carbonyM-(4-fluorobenzyI)piperazine^ 
1-((3,5-dimethoxy-4-bromophenoxy)methyl)carbony and 
1-((2-acetylaminophenoxy)methyl)carbonyl-4-(4-fluorobenzyl)piperazine. 



40. A compound of the following formula (Ic): 



R 3 R 



0 




(lc) 



wherein: 

Y is a pharmaceutically acceptable counterion: 

R 1b is one or more substituents independently selected from the group consisting of hydrogen, 
oxo, halo, aikyl, cycloalkyl, cycloalkylalkyl, cycloalkylaminoalkyl, 
(cycloalkylalkyl)aminoalkyl, haloalkyl, alkenyl, alkynyl, aryt, aralkyl, aralkenyl, formyl, 
formylalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, (hydroxy )aralkyl, 
(hydroxy)cycloalkylalkyl, mercaptoalkyl, cyanoalkyl, haloalkylcarbonylaminoalkyl, 
(aikoxy)aralkyi, alkoxyalkyl, aryloxyalkyl, aralkoxyaikyl, alkylthioalkyl, alkylsulfinylalkyl, 
alkylsulfonylalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, alkyicarbonylaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl t azidoalkyl, ureidoalkyl, monoalkylureidoalkyl, 
dialkylureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, alkoxycarbonylaminoalkyl, 
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, alkoxyaikylcarbonyloxyalkyl, 
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonyl, alkylcarbonylalkyl, carboxy, 



WO 98/56771 



PCT/EP98/03503 



-281- 

alkoxycarbonyl, aralkoxycarbonyl, aralkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, diaikylaminocarbonyl, monoarylaminocarbonyl, 
monoaraikylaminocarbonyl, carboxyalkyl, alkoxycarbonylalkyl, aralkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, 
monoarylaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, arylsulfonyl, heterocyclyl 
and heterocyclylalkyl; 

R 2 is one or more substituents independently selected from the group consisting of hydrogen, 
hydroxy, hydroxysulfonyi, halo, alkyl, mercapto, mercaptoalkyl, alkylthio, alkylsulfinyl, 
alkyisufonyl, alkylthioalkyl, alkylsulfinylalkyl, alkyisulfonyialkyl, alkoxy, aryloxy, haloalkyl, 
formyl, formylalkyl, nitro, nitroso, cyano, aralkoxy. haloaikoxy, cycloalkyl, cycloalkylalkyl, 
(hydroxy)cycioalkylalkyl, cycioalkylamino, cycloalkyiaminoalkyl, (cycloalkylalkyl)amino. 
(cycloalkyalkyl)aminoalkyl, cyanoalkyl, aikenyl, alkynyl, aryl, aralkyl, aralkenyl, 
hydroxyalkyl, (hydroxy)aralkyi, hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, hydroxyalkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, 
alkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino, (alkoxycarbonyl)(alkyl)amino. 
alkoxycarbonylaminoalkyl, (alkoxycarbonyl)(alkyl)aminoalkyl, carboxy t alkoxycarbonyl, 
aralkoxycarbonyl, alkylcarbonyl, alkylcarbonylalkyl. arylcarbonyl, arylcarbonylalkyl, 
aralkylcarbonyl, aralkylcarbonylalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, diaikylaminocarbonyl, monoarylaminocarbonyl, 
monoaraikylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, 
amidino, guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, heterocyclyl and heterocyclylalkyl; 

R 3 is a carbocylic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkyisufonyl, arylsulfonyl, alkylthioalkyl, 
alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, hydroxyalkoxy, aryloxy, haloalkyl, formyl, 
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formylalkyl, nitro, nitroso, cyano. araikoxy, haloalkoxy, aminoaikoxy, cycloalkyi, 
cycloalkylalkyl, (hydroxy)cycloalkylalkyl, cycloalkylamino t cycloalkyiaminoalkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, araikyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, 
(monoalkylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyi, amino, monoalkylamino, 
dialkylamino, monoaryiamino, monoaralkylamino, aminoalkylamino, heterocyclylamino, 
(cycloalkylalkyl)amino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkyicarbonylamino, arylcarbonylamino, heterocyclyicarbonylamino, 
haioalkylcarbonyiamino, alkoxyalkyicarbonylamino, alkoxycarbonyialkylcarbonylamino, 
(alkylcarbonyl)(alkyt)amino. (alkoxycarbonyi)(alkyi)amino, alkylsulfonyiamino. 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, hydroxyalkylaminoalkyl, 
monoarylaminoalkyl, monoaralkyiaminoalkyl, alkylcarbonylaminoalkyi, 
arylcarbonylaminoalkyl, (aikylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkyicarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl t alkylsulfonylaminoalkyl, 

(a!kylsulfonyl)(alkyl)aminoalkyl, arylsulfonylarninoalkyl, (arylsuifonyl)(alkyl)aminoalkyl, 
heterocyclytaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyaikoxy)carbonyl, carboxyalkyl, 
alkoxycarbonylalkyl. aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, 
dialkylaminocarbonyloxyalkyl, alkylcarbonylalkyl, arylcarbonylaikyl, aralkylcarbonylalkyl, 
aminocarbonyl, monoalkylaminocarbonyi, dialkylaminocarbonyl, 
monoarylaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonylalkyl)aminocarbonyl, (monoalkylaminocarbonylalkyl)aminocarbonyl t 
(carboxyalkyl )aminocarbonyl, (alkoxycarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyi, aminocarbonylalkyl, 
monoalkyiaminocarbonylalkyl, dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, 
monoaralkylaminocarbonylalkyl, amidino, hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, monohaloalkylureido, 
(monoalkyl)(monoaryl)ureido t dialkylureido, diarylureido t (haloalkylcarbonyl)ureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, 
monoaralkylureidoalkyl, monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, 
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(alkoxycarbonylalkyl)ureidoalkyl, glycinamido, monoalkylglycinamido, 
aminocarbonylglycinamido, (alkoxyaikylcarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido. (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)glycinamido, arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)gtycinamido, (monoaraikylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyi)glycinamido, (monoarylaminocarbonyl)glycinamido, 
(monoarylaminocarbonyl)(alkyt)glycinamido, glycinamidoalkyl, alaninamido, 
monoalkylalaninamido, ataninamidoalkyl, heterocyciyl and heterocyclylalkyl; 

or R 3 is a heterocyclic ring system substituted by one or more substituents independently 
selected from the group consisting of hydrogen, hydroxy, halo, alkyl, alkylsufonyl, 
arylsulfonyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl, nitro, cyano, haloalkoxy, aikenyl, 
alkynyl, aryl, araikyl, amino, monoalkylamino, dialkylamino, monoarylamino, 
monoaralkylamino. alkyicarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino, haloalkylcarbonyiamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoaikyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylaminoalkyl, 
carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, guanidino, ureido, 
monoalkylureido, ureidoalkyl, monoalkylureidoalkyl, and glycinamido; 

R 4 is -0-, -N(R 7 )-, -C(R 8 ) 2 - or a bond; 

R 5 is an alkylene chain or an alkylidene chain, or, if R 4 is a bond, R 5 is an alkylidene chain 

optionally substituted by aryl or -N(R 7 ) 2 ; 
R 6 is -C(0)- t -C(S)-, -CH 2 - or a bond; 

each R 7 is independently selected from the group consisting of hydrogen, alkyl, aryl, araikyl, 
alkylcarbonyl, alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl; 
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each R 8 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalky!, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonyiaminoalkyl, 
heterocyclylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonyiamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkylureido, dialkylureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkyiureidoalkyl, monohaloalkylureidoalkyl, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonyialkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonyialkyl; and 

R 9 is alkyl, aralkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, carboxyalkyl, alkoxycarbonyialkyl, 
alkylcarbonylalkyl, alkylcarbonylaminoalkyl, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl. dialkylaminocarbonyialkyl, hetereocyclylalkyl, or 
cycloalkylalkyl; 

provided that when R 4 is -N(R 7 )-, R 3 can not be a heterocyclic ring system containing 4-8 

members consisting of carbon atoms and only one nitrogen atom, and 
as a single stereoisomer or a mixture thereof: or a pharmaceutical^ acceptable salt thereof. 

41. A pharmaceutical composition useful in treating an inflammatory disorder, which 
composition comprises a therapeutically effective amount of a compound of formula (Ic): 




wherein: 

Y is a pharmaceutical^ acceptable counterion: 
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R 1b is one or more substituents independently selected from the group consisting of hydrogen, 
oxo, halo, alkyl, cycloalkyl, cycloalkylalkyl, cycloalkylaminoalkyt, 
(cycloalkylalkyl)aminoalkyl, haloalkyl, alkenyl, aikynyl, aryl t aralkyl, aralkenyl, formyl, 
formylalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, (hydroxy )araikyl, 
(hydroxy)cycloalkylalkyl, mercaptoalkyi, cyanoalkyl, haloalkylcarbonytaminoalkyl, 
(alkoxy)aralkyl, alkoxyalkyi, aryloxyalkyl, aralkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, 
alkylsulfonylalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonyiaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, azidoalkyl, ureidoalkyl, monoalkylureidoalkyl, 
dialkylureidoalkyl, (alkoxycarDonylalkyl)ureidoalkyl, aikoxycarbonylaminoalkyl, 
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, alkoxyalkylcaroonyloxyalkyl, 
aralkoxyalkylcarbonyioxyalkyl, alkylcarbonyl, alkylcarbonylalkyl, carboxy, 
alkoxycarbonyl, aralkoxycarbonyl, aralkylcarbonyl, aminocarbonyl, 
monoalkyiaminocarbonyl, dialkylaminocarbonyt, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, carboxyalkyl, aikoxycarbonylalkyl, aralkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, 
monoaryiaminocarbonyialkyl, monoaralkylaminocarbonylalkyl, arylsuifonyl, heterocyclyt 
and heterocyclylalkyl; 

R 2 is one or more substituents independently selected from the group consisting of hydrogen, 
hydroxy, hydroxysulfonyf, halo t alkyi, mercapto, mercaptoalkyi, alkylthio. alkylsulfinyl, 
alkylsufonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, aryloxy, haloalkyl, 
formyl, formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl, cycloalkylalkyl, 
(hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, (cycloalkylalkyl)amino, 
(cycloalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl, aikynyl, aryl, aralkyl, aralkenyl, 
hydroxyalkyl, (hydroxy)aralkyl, hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyi, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, hydroxyalkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, 
alkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, alkylcarbonyiaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino, (alkoxycarbonyl)(alkyl)'amino, 
aikoxycarbonylaminoalkyl, (alkoxycarbonyl)(alkyl)aminoalkyl, carboxy, alkoxycarbonyl, 
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aralkoxycarbonyl, alkylcarbonyl, alkylcarbonylalkyt, arylcarbonyl, arylcarbonylalkyl, 
aralkylcarbonyl, aralkylcarbonylalkyl, carboxyaikyl, aikoxycarbonylalkyi, 
aralkoxycarbonylalkyl. alkoxyalkylcarbonyloxyalkyl, aminocarbonyi, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, aminocarbonylaikyi, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarytaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, 
amidino f guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, heterocyclyl and heterocyclylalkyl; 
R 3 is a carbocylic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, arylsuifonyl, aikylthioalkyl, 
alkylsulftnylalkyl, alkylsulfonylalkyl, alkoxy, hydroxyalkoxy, aryloxy, haioalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloaikoxy, aminoalkoxy, cycloalkyi, 
cycloalkylalkyl, (hydroxy)cycioalkylalkyl f cycloaikylamino, cycloalkylaminoaikyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, 
(monoaikylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoaryiamino, monoaralkyiamino, aminoalkylamino, heterocyclylamino, 
(cycloalkyialkyl)amino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonyiamino, 
cycioalkylcarbonylamino, arylcarbonyiamino. heterocyclylcarbonylamino, 
haloalkylcarbonylamino, alkoxyalkylcarbonyiamino, aikoxycarbonylalkylcarbonyiamino, 
(alkylcarbonyl)(a!kyl)amino, (alkoxycarbonyi)(alkyl)amino, alkylsuifonylamino, 
aminoalkyl t monoalkylaminoalkyl, dialkylaminoalkyl, hydroxyalkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonyiaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl f arylsulfonyiaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyalkoxy)carbonyl, carboxyaikyl, 
aikoxycarbonylalkyi, aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, 
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dialkylaminocarbonyloxyalkyl, alkylcarbonylalkyl, arylcarbonylalkyl, aralkylcarbonylalkyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonyialkyl)aminocarbonyl, (monoalkylaminocarbonyialkyl)aminocarbonyl, 
(carboxyalkyi)aminocarbonyl f (alkoxycarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl t aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, 
monoaralkylaminocarbonylalkyl, amidino, hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, monohaloalkylureido, 
(monoalkyi)(monoaryl)ureido. dialkylureido, diarylureido, (haloalkylcarbonyl)ureido, 
ureidoalkyi, monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl t 
monoaralkylureidoalkyl, monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyi, glycinamido, monoalkylglycinamido, 
aminocarbonylglycinamido, (alkoxyalkylcarbonyi)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyi)glycinamido, arylcarbonylgiycinamido, 
(ary!carbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)glytinamido, (monoarylaminocarbonyl)glycinamido. 
(monoarylaminocarbonyl)(alkyl)giycinamido t glycinamidoalkyl, alaninamido, 
monoalkylalaninamido, alaninamidoalkyl, heterocyclyl and heterocyclylalkyl; 
or R 3 is a heterocyclic ring system substituted by one or more substituents independently 
selected from the group consisting of hydrogen, hydroxy, halo, alkyl, alkylsufonyl, 
arylsulfonyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl, nitro, cyano. haloalkoxy, alkenyl, 
alkynyl, aryl, aralkyl, amino, monoalkylamino, dialkylamino, monoarylamino, 
monoaralkylamino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, aryicarbonylamino, haloalkyicarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alky!carbonyl)(alkyl)amino, (alkoxycarbonyl)(aikyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkyiaminoalkyl, dialkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylaminoalkyl, 
carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 
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aminocarbonyl, monoalkyiaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, aminocarbonyialkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyi, monoarylaminocarbonylalkyl, guanidino, ureido, 
monoaikylureido, ureidoalkyl, monoalkylureidoalkyi, and glycinamido; 
R 4 is -0-, -N(R 7 )-, -C(R 8 ) 2 - or a bond; 

R 5 is an alkylene chain or an alkylidene chain, or, if R 4 is a bond, R 5 is an alkylidene chain 

optionally substituted by aryl or -N(R 7 ) 2 ; 
R 6 is -C(O)-, -C(S)-, -CH 2 - or a bond; 

each R 7 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
alkylcarbonyl, alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyL dialkylaminocarbonyl, and alkoxycaroonyl; 

each R 8 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkyiamino, dialkylamino, 
alkylcarbonylamino, cycloalkylcarbonyiamino, cycloalkylalkylcarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
. alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonyiaminoalkyl, 
heterocyclylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkylureido. dialkylureido, 
ureidoalkyl, monoalkylureidoalkyi, dialkylureidoalkyl, monohaloalkylureidoalkyl, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonyialkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyi; and 

R 9 is alkyl, aralkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
alkylcarbonylalkyl, alkylcarbonylaminoalkyl, aminocarbonyialkyl, 
monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyi, hetereocyclylalkyl, or 
cycioalkylalkyl; 

provided that when R 4 is -N(R 7 )-, R 3 can not be a heterocyclic ring system containing 4-8 
members consisting of carbon atoms and only one nitrogen atom, and 
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as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof; 
and a pharmaceutical^ acceptable excipient. 

42. A method of treating an inflammatory disorder in a human, which method 
comprises administration to a human in need thereof of such treatment of a therapeutically 
effective amount of a compound of formula (Ic): 



wherein: 

Y is a pharmaceutical^ acceptable counterion: 

R 1b is one or more substituents independently selected from the group consisting of hydrogen, 
oxo, halo, alkyl, cycloalkyl, cycloalkylalkyl, cycloalkylaminoalkyl, 
(cycloalkylalkyl)aminoalkyl, haloalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, formyl, 
formylalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, (hydroxy)aralkyl, 
(hydroxy)cycloalkylalkyl, mercaptoalkyl, cyanoalkyl, haloalkylcarbonylaminoalkyl, 
(alkoxy)aralkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, 
alkylsulfonylalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoaikyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoaikyl, azidoalkyl, ureidoalkyl, monoalkylureidoalkyl, 
dialkylureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, alkoxycarbonylaminoalkyl, 
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, alkoxyalkylcarbonyloxyalkyl, 
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonyl, alkylcarbonylalkyl, carboxy, 
alkoxycarbonyl, aralkoxycarbonyl, aralkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyi, carboxyalkyi, alkoxycarbonylalkyi, aralkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, 
monoarylaminocarbonylalkyl t monoaralkylaminocarbonylalkyl, arylsulfonyl, heterocyclyl 
and heterocyclylalkyl; 




R 



(lc) 
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R 2 is one or more substituents independently selected from the group consisting of hydrogen, 
hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, mercaptoalkyl, alkylthio, alkylsulfinyl, 
alkylsufonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonyialkyl, alkoxy, aryloxy, haloalkyl, 
formyl, formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl, cycloalkylalkyl, 
(hydroxy)cycloalkylalkyl, cycloalkylamino t cycloalkylaminoalkyl, (cycloalkyialkyi)amino, 
(cycloalkyalkyl)aminoalkyl t cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, 
hydroxyalkyl, (hydroxy)aralkyl, hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, hydroxyalkylaminoalkyl, monoarylaminoalkyl, monoaralkyiaminoalkyl, 
alkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino, (alkoxycarbonyl)(alkyl)amino, 
alkoxycarbonylaminoalkyl, (alkoxycarbonyl)(alkyl)aminoalkyl, carboxy, alkoxycarbonyl, 
aralkoxycarbonyl, alkylcarbonyl, alkylcarbonylalkyl, arylcarbonyl, arylcarbonyialkyl, 
aralkylcarbonyl, aralkylcarbonylalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonyialkyl, monoaralkylaminocarbonylalkyl, 
amidino, guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, heterocyclyl and heterocyclylalkyl; 

R 3 is a carbocylic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, arylsuifonyl, alkylthioalkyl, 
alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, hydroxyalkoxy, aryloxy, haloalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, aminoalkoxy, cycloalkyl, 
cycloalkylalkyl, (hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy )aralky I, 
(monoalkylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkylamino, heterocyciylamino, 
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(cycloalkylalkyl)amino. alkylcarbonylamino, alkoxycarbonyiamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino, heterocyclylcarbonylamino, 
haloalkylcarbonylamino. aikoxyalkylcarbonylamino, aikoxycarbonylalkylcarbonylamino t 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino t alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, hydroxyalkylaminoaikyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(a!kyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyi, (arylsulfonyi)(alkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyalkoxy)carbonyl, carboxyalkyl, 
atkoxycarbonylalkyl, aralkoxycarbonylalkyi, alkoxyalkylcarbonyloxyalkyl, 
dialkylaminocarbonyioxyalkyl, alkylcarbonylalkyl, arylcarbonylaikyl, aralkylcarbonyialkyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoaryiaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonylalkyl)aminocarbonyl, (monoalkylaminocarbonylaikyOaminocarbonyl, 
(carboxyalkyl)aminocarbonyl, (alkoxycarbonylalkyl)aminocarbonyi, 
(aminoalkyl)aminocarbonyl, (hydroxyalkyl)aminocarbonyl, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl, dialkylaminocarbonytalkyl, monoarylaminocarbonylalkyl, 
monoaralkylaminocarbonylalkyl, amidino, hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, monohaloalkylureido, 
(monoalkyl)(monoaryl)ureido, dialkylureido, diarylureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, monoalkylureidoaikyl, dialkylureidoalkyl, monoarylureidoalkyl, 
monoaralkylureidoalkyl, monohaloalkyiureidoalkyl, (haioalkyl)(alkyl)ureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl f glycinamido, monoalkylglycinamido, 
aminocarbonyiglycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido t (aikoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyOgiycinamido, arytcarbonytglycinamido, 
(arytcarbonyl)(alkyl)glycinamido f (monoaraikylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyi)(alkyl)glycinamido t (monoaryiaminocarbonyl)glycinamido, 
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(monoaryiaminocarbonyl)(alkyl)glycinamido, glycinamidoalkyl, alaninamido, 
monoalkylalaninamido, alaninamidoalkyl, heterocyclyl and heterocyclylalkyl; 

or R 3 is a heterocyclic ring system substituted by one or more substituents independently 
selected from the group consisting of hydrogen, hydroxy, halo, alkyl, alkylsufonyl, 
arylsulfonyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl, nitro, cyano, haloalkoxy, alkenyl, 
alkynyl, aryl, aralkyl, amino, monoalkylamino, dialkylamino, monoaryiamino, 
monoaralkylamino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino. arylcarbonylamino, haloaikylcarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkyicarbonylamino, 
(alkylcarbonyl)(alkyl)ammo, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl. dialkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl t alkoxycarbonylaminoalkyl, 
carboxy, alkoxycarbonyi, aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, guanidino, ureido, 
monoalkylureido, ureidoalkyl, monoalkylureidoalkyl, and glycinamido; 

R 4 is -0-, -N(R 7 )-, -C(R 8 ) 2 - or a bond; 

R 5 is an alkylene chain or an alkylidene chain, or, if R 4 is a bond, R 5 is an alkylidene chain 

optionally substituted by aryl or -N(R 7 ) 2 ; 
R 6 is -C(O)-, -C(Sh -CH 2 - or a bond; 

each R 7 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
alkylcarbonyl, alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyi; 

each R 8 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cycloalkylcarbonylamino, cycloaikylalkylcarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 



WO 98/56771 



PCT/EP98/03503 



-293- 

heterocyclylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkyiureido. dialkylureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkyiureidoalkyl, monohaloalkylureidoalkyl, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkytaminocarbonyiaikyl t and dialkyiaminocarbonylalkyl; and 
R 9 is alkyl, aralkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
alkylcarbonylalkyi, alkylcarbonylaminoalkyl, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl, dialkyiaminocarbonylalkyl, hetereocyclylalkyl, or 
cycloalkylalkyl; 

provided that when R 4 is -N(R 7 )-, R 3 can not be a heterocyclic ring system containing 4-8 

members consisting of carbon atoms and only one nitrogen atom, and 
as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof. 

43. A compound of the following formula (Id): 




wherein: 

R 1b is one or more substituents independently selected from the group consisting of hydrogen, 
oxo, halo, alkyl, cycloalkyl, cycloalkylalkyl, cycloalkylaminoalkyl, 
(cycloalkylalkyi)aminoalkyl, haloalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, formyl, 
formylalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, (hydroxy)aralkyl, 
(hydroxy)cycloalkylalkyl, mercaptoalkyl, cyanoalkyl, haloalkylcarbonylaminoalkyl, 
(alkoxy)aralkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, 
alkylsulfonylalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, azidoalkyl, ureidoalkyl, monoalkylureidoalkyl, 
dialkylureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, alkoxycarbonylaminoalkyl, 
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, alkoxyalkylcarbonyloxyalkyl, 
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aralkoxyalkylcarbonyloxyalkyi, alkylcarbonyl, aikylcarbonylalkyl, carboxy, 
alkoxycarbonyl, aralkoxycarbonyl, aralkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, carboxyalkyl, alkoxycarbonylalkyl, araikoxycarbonyiaikyl, 
aminocarbonyialkyl, monoaikylaminocarbonylatkyl, dialkylaminocarbonylalkyl, 
monoarylaminocarbonyialkyl, monoaralkylaminocarbonylalkyl, aryisulfonyl, heterocyclyl 
and heterocyclylalkyl; 

R 2 is one or more substituents independently selected from the group consisting of hydrogen, 
hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, mercaptoalkyl, alkylthio. alkylsulfinyl, 
alkyisufonyl, aikylthioalkyl. alkylsulfinylalkyl, alkyisulfonylalkyl, alkoxy, aryloxy, haloalkyl, 
formyl, formylalkyl, nitro. nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl, cycloalkylalkyl. 
(hydroxy)cycloalkylalkyl, cycloalkylamino, cycioalkylaminoalkyl, (cycloalkyialkyl)amino, 
(cycloalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl, alkynyi, aryl, aralkyl, aralkenyl, 
hydroxyalkyl, (hydroxy)aralkyl, hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyaikynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, hydroxyalkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, 
alkylcarbonylamino, (alkylcarbonyl)(aikyl)amino, alkylcarbonylaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino, (alkoxycarbonyl)(alkyl)amino, 
alkoxycarbonylaminoalkyl t (alkoxycarbonyl)(alkyl)aminoalkyl, carboxy, alkoxycarbonyl, 
aralkoxycarbonyl, alkylcarbonyl, aikylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl, 
aralkylcarbonyl, aralkylcarbonylalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
araikoxycarbonyiaikyl, alkoxyaikylcarbonyloxyalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, aminocarbonyialkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, 
amidino, guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, heterocyclyl and heterocyclylalkyl; 

R 3 is a carbocylic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto. 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkyisufonyl, arylsulfonyl, aikylthioalkyl, 
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alkylsulfinylalkyl, alkyisulfonylalkyi, alkoxy, hydroxyalkoxy, aryloxy, haloalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, aminoaikoxy, cycloalkyl, 
cycloalkylalkyl, (hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, 
(monoalkylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoaryiamino, monoaralkyiamino, aminoalkyiamino, heterocyclylamino, 
(cycloalkylalkyl)amino. alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino. arylcarbonylamino, heterocyclylcarbonylamino, 
haloalkyicarbonylamino. alkoxyalkylcarbonylamino, alkoxycarbonyialkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonytamino, 
aminoaikyl, monoalkylaminoalkyi, dialkylaminoalkyl, hydroxyalkylaminoalkyl, 
monoarylaminoalkyl, monoaralkyiaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyi, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonylaminoalkyl, 

(alkyisulfonyl)(alkyl)aminoalkyl, arylsuifonylaminoalkyl, (aiylsulfonylKalkyOaminoalkyl, 
heterocyclytaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
aryicarbonyl, aralkylcarbonyl, (hydroxyalkoxy)carbonyt, carboxyalkyl, 
alkoxycarbonylalkyl, aralkoxycarbonylalkyl. alkoxyalkylcarbonyloxyalkyl, 
dialkytaminocarbonyloxyalkyl, alkylcarbonylalkyl, arylcarbonylalkyl, aralkylcarbonyialkyl, 
aminocarbonyl, monoaikylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonylalkyl)aminocarbonyl, (monoalkylaminocarbonylalkyl)aminocarbonyl, 
(carboxyalkyl)aminocarbonyl, (alkoxycarbonylalkyl)aminocarbonyl, 
(aminoalkyl)aminocarbonyl, (hydroxyaikyl)aminocarbonyl, aminocarbonylalkyl, 
monoalkylaminocarbonylaikyl, dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, 
monoaralkylaminocarbonyiaikyl, amidino t hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, monohaioalkylureido. 
(monoalkyl)(monoaryl)ureido, dialkylureido, diarylureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, 
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monoaralkylureidoalkyl, monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl, 
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido. monoalkylgiycinamido, 
aminocarbonylglycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonylalkytcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)g!ycinamido, arylcarbonylglycinamido, 
(aryicarbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)glycinamido, (monoarylaminocarbonyl)glycinamido, 
(monoarylaminocarbonyl)(alkyl)glycinamido, glycinamidoalkyl, alaninamido, 
monoalkylalaninamido. alaninamidoaikyl, heterocyciyi and heterocyclylalkyl; 
or R 3 is a heterocyclic ring system substituted by one or more substituents independently 
selected from the group consisting of hydrogen, hydroxy, halo, alkyl, alkyisufonyl, 
arylsulfonyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl, nitro, cyano, haloalkoxy, alkenyl, 
alkynyl, aryl, aralkyl, amino, monoalkylamino, dialkylamino, monoarylamino, 
monoaralkylamino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino, haloalkyicarbonylamino, 

« 

alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkyiaminoalkyl, dialkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylaminoalkyl, 
carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, aminocarbonylalkyl, monoalkyiaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, guanidino, ureido, 
monoalkylureido, ureidoalkyl, monoalkylureidoalkyl. and glycinamido; 
R 4 is -0-, -N(R 7 )-, -C(R fl ) 2 - or a bond; 

R 5 is an alkylene chain or an alkylidene chain, or, if R 4 is a bond, R 5 is an alkylidene chain 

optionally substituted by aryl or -N(R 7 ) 2 ; 
R 5 is -C(O)-, -C(S)-, -CH 2 - or a bond; 
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each R 7 is independently selected from the group consisting of hydrogen, alkyi, aryl, aralkyl, 
alkyicarbonyl, alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl; 

each R 8 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cyctoalkylcarbonylamino, cycloalkylalkylcarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 
alkoxycarbonylaminoaikyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 
heterocyclylcarbonyiaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkylureido t dialkylureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monohaloalkylureidoalkyl, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl; and 

R'° is a heterocyclyl optionally substituted by one or more substituents selected from the group 
consisting of hydroxy, mercapto, halo, alkyl, alkenyl, alkynyl, phenyl, phenylalkyl, 
phenylalkenyl, alkoxy, phenoxy, phenylalkoxy, haloalkyl, haloalkoxy, formyl, nitro, cyano, 
amidino, cycloalkyl, hydroxyalkyl, alkoxyalkyl, phenoxyalkyl, phenylalkoxyalkyl, amino, 
monoalkylamino, dialkylamino, monophenylamino, monophenylalkylamino, aminoalkyl, 
monoalkylaminoalkyl, dialkylaminoalkyl, monophenylaminoalkyl, 
monophenylalkylaminoalkyl, carboxy, alkoxycarbonyl, phenylcarbonyl, benzylcarbonyl, 
alkyicarbonyl, carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, phenylaminocarbonyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, ureido, 
monoalkylureido, monophenylureido, and monobenzylureido; 

provided that when R 4 is -N(R 7 )-, R 3 can not be a heterocyclic ring system containing 4-8 
members consisting of carbon atoms and only one nitrogen atom, and 

as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof. 
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44. The compound of Claim 43 wherein R 10 is a heterocyclyl selected from the group 
consisting of furanyl, thiophenyi, pyrrolyl, oxazolyl, thiazolyl, imidazoiyl, isoxazolyl, isothiazolyl, 
oxadiazolyl, triazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyi, and triazinyl. 

45. A pharmaceutical composition useful in treating an inflammatory disorder in a 
human in need of such treatment, which composition comprises a therapeutically effective 
amount of a compound of formula (Id): 



R 1b is one or more substituents independently selected from the group consisting of hydrogen, 
oxo, halo, alkyl, cycloalkyl, cycloalkylaikyl, cycloalkylaminoalkyl, 
(cycloalkyialkyl)aminoalkyl, haloalkyl, alkenyl, alkynyl. aryl, araikyl, aralkenyl, formyl, 
formylalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, (hydroxy )aralky I, 
(hydroxy)cycloalkylalkyl, mercaptoalkyl. cyanoalkyl, haloalkylcarbonylaminoalkyl, 
(alkoxy)aralkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, 
alkylsulfonyialkyl, hydroxyalkylthioalkyl, aminoalkyl, monoaikylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoaikyl; 
(alkylcarbonyl)(alkyl)aminoalkyl, azidoalkyl, ureidoalkyl, monoalkylureidoalkyl, 
dialkylureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, aikoxycarbonylaminoalkyl, 
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, alkoxyalkylcarbonyloxyalkyl, 
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonyl, alkylcarbonylalkyl, carboxy, 
alkoxycarbonyl, aralkoxycarbonyl, aralkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, carboxyalkyl, alkoxycarbonylalkyl, aralkoxycarbonylalkyl, 
aminocarbonylalkyi, monoalkylaminocarbonylaikyl, dialkylaminocarbonylalkyl, 
monoarylaminocarbonylalkyl, monoaralkyiaminocarbonylalkyl, arylsulfonyl, heterocyclyl 
and heterocyclylalkyl; 




wherein: 



WO 98/56771 



PCT/EP98/03503 



-299- 

R 2 is one or more substituents independently selected from the group consisting of hydrogen, 
hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, mercaptoalkyl, alkylthio, alkylsulfinyl, 
alkylsufonyl, alkylthioalkyi, alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, aryloxy, haloalkyl, 
formyl, formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl, cycloalkylalkyl, 
(hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, (cycloalkylalkyl )amino, 
(cycloalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, 
hydroxyalkyl, (hydroxy )aralkyl, hydroxyalkylthioalkyl, hydroxy alkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, hydroxyalkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, 
alkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, 
(alkylcarbonyi)(alkyl)aminoaikyl, alkoxycarbonylamino, (alkoxycarbonyl)(alkyl)amino, 
alkoxycarbonylaminoalkyl, (alkoxycarbonyl)(alkyl)aminoalkyl, carboxy, alkoxycarbonyl, 
aralkoxycarbonyl, alkylcarbonyl, alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl, 
aralkylcarbonyl, aralkylcarbonylalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aralkoxycarbonylaikyl, alkoxyaikylcarbonyloxyalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyi, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoaryiaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, 
amidino, guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, 
monoalkylureidoalkyl, dialkylureidoalkyl, heterocyclyl and heterocyclylalkyl; 

R 3 is a carbocylic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, arylsulfonyl, alkylthioalkyi, 
alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, hydroxyalkoxy, aryloxy, haloalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, aminoalkoxy, cycloalkyl, 
cycloalkylalkyl, (hydroxy)cycloalkylalkyl, cycloalkylamino, cycloalkylaminoalkyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy )aralky I, 
(monoalkylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkylamino, heterocyclylamino, 
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(cycloalkylalkyl)amino, alkylcarbony (amino, alkoxycarbonyiamino t alkenylcarbonylamino, 
cycloalkylcarbonyiamino, arylcarbonylamino, heterocyclylcarbonylamino, 
haloalkylcarbonylamino, alkoxyalkylcartionylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoaikyl, dialkylaminoalkyl, hydroxyalkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyi, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonyiaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonylaminoalkyl, 

(alkylsulfonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(aIkyl)aminoalkyl, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyalkoxy)carbonyl, carboxyalkyl, 
alkoxycarbonylalkyl, aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, 
dialkylaminocarbonyioxyalkyl, alkylcarbonylalkyl, arylcarbonylalkyl, aralkylcarbonyialkyl, 
aminocarbonyi, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoaryiaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonylalkyl)aminocarbonyl, (monoalkylaminocarbonylalkyl)aminocarbonyl, 
(carboxyalkyl)aminocarbonyl f (alkoxycarbonylalkyl)aminocarbonyl, 
(aminoalkyOaminocarbonyl, (hydroxyalkyl)aminbcarbonyl, aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl, dialkytaminocarbonylalkyl, monoarylaminocarbonylalkyl, 
monoaralkylaminocarbonylalkyl t amidino, hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, monohaloalkylureido, 
(monoalkyl)(monoaryl)ureido T dialkylureido, diarylureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, monoalkyiureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyi, 
monoaralkylureidoalkyl, monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl t 
(alkoxycarbonylalkyl)ureidoalkyl, glycinamido, monoalkylglycinamido, 
aminocarbonytglycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido l (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonyiaminoalkylcarbonyi)glycinamido f arylcarbonylglycinamido, 
(arylcarbonyl)(alkyl)glycinamido t (monoaralkylaminorarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)giycinamido, (monoarylaminocarbonyl)glycinamido, 
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(monoarylaminocarbonyl)(alkyl)glycinamido, glycinamidoalkyl, alaninamido, 
monoalkylalaninamido t alaninamidoalkyl, heterocyclyl and heterocyclylalkyt; 

or R 3 is a heterocyclic ring system substituted by one or more substituents independently 
selected from the group consisting of hydrogen, hydroxy, halo, alkyi, alkylsufonyl, 
arylsulfonyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl, nitro, cyano, haloalkoxy, alkenyl, 
alkynyl, aryl, aralkyl, amino, monoalkylamino, dialkylamino, monoarylamino, 
monoaralkylamino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonyiamino, haloalkylcarbonyiamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonylamino, 
aminoalkyl, monoalkylaminoalkyl, diaikylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylaminoalkyl, 
carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, guanidino, ureido, 
monoalkylureido, ureidoalkyl, monoalkylureidoalkyl, and glycinamido; 

R 4 is -0-, -N(R 7 )-, -C(R 8 ) 2 - or a bond; 

R 5 is an alkylene chain or an alkylidene chain, or, if R 4 is a bond, R 5 is an alkylidene chain 

optionally substituted by aryl or -N(R 7 ) 2 ; 
R 5 is -C(OK -C(S)-, -CH r or a bond; 

each R 7 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
alkylcarbonyl, alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl; 

each R 8 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonyiamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyl)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonylaminoalkyl, 
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alkoxycarbonylaminoaikyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 
heterocyclylcarbonylaminoalkyl, (araikylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkylureido, dialkylureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monohaloaikylureidoalkyl, 
aminoaikyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyi, and diaikytaminocarbonylalkyl; and 

R 10 is a heterocyciyi optionally substituted by one or more substituents selected from the group 
consisting of hydroxy, mercapto, halo, alkyl, alkenyl, alkynyl, phenyl, phenylalkyl, 
phenylalkenyl, alkoxy, phenoxy, phenyialkoxy, haloalkyl, haloalkoxy, fonmyl, nitro, cyano, 
amidino, cycloalkyl, hydroxyalkyl, alkoxyalkyl, phenoxyalkyl, phenylalkoxyalkyl, amino, 
monoalkylamino, dialkylamino, monophenylamino, monophenylalkylamino, aminoaikyl, 
monoalkylaminoalkyl, dialkylaminoalkyl, monophenylaminoalkyl, 
monophenylalkylaminoalkyl, carboxy, alkoxycarbonyl, phenylcarbonyl, benzylcarbonyl, 
alkylcarbonyi, carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, phenylaminocarbonyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, ureido, 
monoalkylureido, monophenylureido, and monobenzylureido; 

provided that when R 4 is -N(R 7 )-, R 3 can not be a heterocyclic ring system containing 4-8 
members consisting of carbon atoms and only one nitrogen atom, and 

as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof; 

and a pharmaceutical acceptable excipient. 

46. A method of treating an inflammatory disorder in a human, which method 
comprises administering to a human in need of such treatment a therapeutically effective 
amount of a compound of formula (Id): 




(Id) 



wherein: 
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b is one or more substituents independently selected from the group consisting of hydrogen, 
oxo, halo, alkyl, cycloalkyl, cycloalkylalkyl, cycloalkylaminoalkyl, 
(cycloalkylalkyl)aminoalkyl, haloalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, formyl, 
formylalkyl, hydroxyalkyl, hydroxyalkenyl, hydroxyalkynyl, (hydroxy)aralkyl, 
(hydroxy)cycloalkylalkyl, mercaptoalkyl, cyanoalkyl, haloalkylcarbonylaminoalkyl, 
(aikoxy)aralkyl, alkoxyalkyl, aryloxyalkyl, aralkoxyalkyl, alkylthioalkyl, alkylsulfinylalkyl, 
alkylsulfonylalkyl, hydroxyalkylthioalkyl, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonyiaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, azidoalkyl, ureidoalkyl, monoalkylureidoalkyl, 
dialkylureidoalkyl, (alkoxycarbonylalkyl)ureidoalkyl, aikoxycarbonylaminoalkyl, 
hydroxyalkylaminoalkyl, aryloxyalkylcarbonyloxyalkyl, alkoxyalkylcarbonyloxyalkyl, 
aralkoxyalkylcarbonyloxyalkyl, alkylcarbonyl, alkyicarbonylalkyl, carboxy, 
alkoxycarbonyl, aralkoxycarbonyl, aralkylcarbonyl, aminocarbonyl, 
monoalkylaminocarbonyl t dialkylaminocarbonyl, monoarylaminocarbonyl, 
monoaralkylaminocarbonyl, carboxyalkyl, alkoxycarbonylalkyl, aralkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, 
monoarylaminocarbonylalkyl, monoaralkylaminocarbonylalkyl, arylsulfonyl, heterocyclyl 
and heterocyclylalkyl; 

is one or more substituents independently selected from the group consisting of hydrogen, 
hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, mercaptoalkyl, alkylthio, alkylsulfinyl, 
alkylsufonyl, alkylthioalkyl, alkylsulfinylalkyl, alkylsulfonylalkyl, alkoxy, aryloxy, haloalkyl, 
formyl, formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, cycloalkyl, cycloalkylalkyl, 
(hydroxy)cycloalkylalkyl t cycloalkylamino, cycloalkylaminoalkyl, (cycloalkylalkyl)amino, 
(cycloalkyalkyl)aminoalkyl, cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, 
hydroxyalkyl, (hydroxy )aralkyl, hydroxyalkylthioalkyl, hydroxyalkenyl, hydroxyalkynyl, 
alkoxyalkyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyalkyl, amino, monoalkylamino. 
dialkylamino, monoaryiamino, monoaralkylamino, aminoalkyl, monoalkylaminoalkyl, 
dialkylaminoalkyl, hydroxyalkylaminoalkyl, monoarylaminoalkyl, monoaralkylaminoalkyl, 
alkylcarbonylamino, (alkylcarbonyl)(alkyi)amino, alkylcarbonyiaminoalkyl, 
(alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylamino, (alkoxycarbonyl)(alkyl)amino, 
aikoxycarbonylaminoalkyl, (alkoxycarbonyl)(alkyl)aminoalkyl, carboxy, alkoxycarbonyl, 
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aralkoxycarbonyl, alkylcarbonyl, alkylcarbonylalkyl, arylcarbonyl, arylcarbonylalkyl, 
aralkylcarbonyl, aralkylcarbonylaikyl, carboxyatkyl f alkoxycarbonylalkyl, 
aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, aminocarbonyl, 
monoaikylaminocarbonyl, dialkylaminocarbonyl, monoaryiaminocarbonyl, 
monoaralkylaminocarbonyl, aminocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyi, monoaralkylaminocarbonylalkyl, 
amidino, guanidino, ureido, monoalkylureido, dialkylureido, ureidoalkyl, 
monoalkyiureidoalkyl, dialkylureidoalkyl, heterocyclyl and heterocyclylalkyl; 
R 3 is a carbocylic ring system substituted by one or more substituents independently selected 
from the group consisting of hydrogen, hydroxy, hydroxysulfonyl, halo, alkyl, mercapto, 
mercaptoalkyl, alkylthio, alkylsulfinyl, alkylsufonyl, arylsulfonyl, alkylthioaikyl, 
alkylsulfinyialkyl, alkylsulfonylalkyl, alkoxy, hydroxyalkoxy, aryloxy, haloalkyl, formyl, 
formylalkyl, nitro, nitroso, cyano, aralkoxy, haloalkoxy, aminoalkoxy, cycloalkyl, 
cycloalkylalkyl, (hydroxy)cycloalkylalkyl, cycloalkylamino, cydoalkylaminoaikyl, 
cyanoalkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, hydroxyalkyl, (hydroxy)aralkyl, 
(monoalkylamino)aralkyl, (hydroxyalkyl)hioalkyl, hydroxyalkenyl, hydroxyalkynyi, 
alkoxyaikyl, (alkoxy)aralkyl, aryloxyalkyl, aralkoxyaikyi, amino, monoalkylamino, 
dialkylamino, monoarylamino, monoaralkylamino, aminoalkylamino, heterocyclylamino, 
(cycloalkylalkyl)amino, alkylcarbonylamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonyiamino, heterocyclylcarbonylamino, 
haloalkylcarbonylamino, alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsuifonylamino, 
aminoalkyl, monoalkylaminoalkyl, diaikylaminoalkyl, hydroxyalkylaminoalkyl, 
monoarylaminoalkyl, monoaralkylaminoalkyl, alkylcarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, (cycloalkyalkyl)aminoalkyl, 
alkoxycarbonylaminoalkyl, alkoxycarbonylalkylcarbonylaminoalkyl, 
(alkoxycarbonyl)(alkyl)aminoalkyl, alkylsulfonylaminoalkyl, 

(alkylsuifonyl)(alkyl)aminoalkyl, arylsulfonylaminoalkyl, (arylsulfonyl)(alkyl)aminoalkyI, 
heterocyclylaminoalkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, 
arylcarbonyl, aralkylcarbonyl, (hydroxyalkoxy)carbonyl, carboxyalkyl, 
alkoxycarbonylalkyl, aralkoxycarbonylalkyl, alkoxyalkylcarbonyloxyalkyl, 
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dialkylaminocarbonyloxyalkyl, alkylcarbonylalkyl, arylcarbonylalkyl, aralkylcarbonyialkyl, 
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, monoaralkylaminocarbonyl, 

(aminocarbonyialkyOaminocarbonyl, (monoaikylaminocarbonylalkyl)aminocarbonyl, 
(carboxyalkyl)aminocarbonyl, (alkoxycarbonyialkyl)aminocarbonyl t 
(aminoalkyl)aminocarbonyl f (hydroxyalkyl)aminocarbonyl f aminocarbonylalkyl, 
monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, 
monoaraikylaminocarbonylalkyl, amidino, hydroxyamidino, guanidino, ureido, 
monoalkylureido, monoarylureido, monoaralkylureido, monohaloalkylureido, 
(monoalkyl)(monoaryl)ureido, dialkylureido, diarylureido, (haloalkylcarbonyl)ureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monoarylureidoalkyl, 
monoaralkylureidoalkyl, monohaloalkylureidoalkyl, (haloalkyl)(alkyl)ureidoalkyl J 
(alkoxycarbonylalkyl)ureidoalkyt, glycinamido, monoaikylglycinamido, 
aminocarbonylglycinamido, (alkoxyalkylcarbonyl)glycinamido, 
(aminocarbonyl)(alkyl)glycinamido, (alkoxycarbonylalkylcarbonyl)(alkyl)glycinamido, 
(alkoxycarbonylaminoalkylcarbonyl)giycinamido, arylcarbonylglycinamido, 
(aiylcarbonyl)(alkyl)glycinamido, (monoaralkylaminocarbonyl)glycinamido, 
(monoaralkylaminocarbonyl)(alkyl)giycinamido, (monoarylaminocarbonyl)glycinamido, 
(monoarylaminocarbonyl)(alkyl)glycinamido t glycinamidoalkyl, alaninamido, 
monoalkylaianinamido, alaninamidoalkyl, heterocyclyl and heterocyclylalkyl; 
or R 3 is a heterocyclic ring system substituted by one or more substituents independently 
selected from the group consisting of hydrogen, hydroxy, halo, alkyl, alkylsufonyl, 
arylsulfonyl, alkoxy, hydroxyalkoxy, haloalkyl, formyl f nitro, cyano, haloalkoxy, alkenyl, 
alkynyl, aryl, aralkyl, amino, monoalkylamino, dialkylamino, monoarylamino, 
monoaralkylamino, alkylcarbonyiamino, alkoxycarbonylamino, alkenylcarbonylamino, 
cycloalkylcarbonylamino, arylcarbonylamino, haloalkylcarbonylamino, 
alkoxyalkylcarbonylamino, alkoxycarbonylalkylcarbonylamino, 
(alkylcarbonyl)(alkyl)amino, (alkoxycarbonyl)(alkyl)amino, alkylsulfonyiamino, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, alkyicarbonylaminoalkyl, 
arylcarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, alkoxycarbonylaminoalkyl, 
carboxy, alkoxycarbonyl, aralkoxycarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, 
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aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl, 
monoarylaminocarbonyl, amirocarbonylalkyl, monoalkylaminocarbonylalkyl, 
dialkylaminocarbonylalkyl, monoarylaminocarbonylalkyl, guanidino, ureido, 
monoalkylureido, ureidoalkyl, monoalkylureidoalkyl, and glycinamido; 
R 4 is -0-, -N(R 7 )-, -C(RV or a bond; 

R 5 is an alkylene chain or an alkylidene chain, or, if R 4 is a bond, R 5 is an alkylidene chain 

optionally substituted by aryl or -N(R 7 ) 2 ; 
R 6 is -C(O)-, -C(S)-, -CH 2 - or a bond; 

each R 7 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
alkylcarbonyl, alkylcarbonylalkyl, aralkylcarbonyl, aralkylcarbonylalkyl, aminocarbonyl, 
monoalkylaminocarbonyl, dialkylaminocarbonyl, and alkoxycarbonyl; 

each R 8 is independently selected from the group consisting of hydrogen, alkyl, aryl, aralkyl, 
hydroxy, alkoxy, hydroxyalkyl, alkoxyalkyl, amino, monoalkylamino, dialkylamino, 
alkylcarbonylamino, cycloalkylcarbonylamino, cycloalkylalkylcarbonylamino, 
alkoxycarbonylamino, alkylsulfonylamino, arylcarbonylamino, 
alkoxycarbonylalkylcarbonylamino, (alkylcarbonyl)(alkyI)amino, aralkylcarbonylamino, 
(aralkylcarbonyl)(alkyl)amino, alkylcarbonylaminoalkyl, cycloalkylcarbonyiaminoalkyl, 
alkoxycarbonylaminoalkyl, (alkylcarbonyl)(alkyl)aminoalkyl, aralkylcarbonylaminoalkyl, 
heterocyclylcarbonylaminoalkyl, (aralkylcarbonyl)(alkyl)aminoalkyl, arylsulfonylamino, 
alkylsulfonylaminoalkyl, ureido, monoalkylureido, monohaloalkylureido, dialkylureido, 
ureidoalkyl, monoalkylureidoalkyl, dialkylureidoalkyl, monohaloalkylureidoalkyl, 
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, alkoxycarbonylalkyl, 
aminocarbonylalkyl, monoalkylaminocarbonylalkyl, and dialkylaminocarbonylalkyl; and 

R 10 is a heterocyclyl optionally substituted by one or more substituents selected from the group 
consisting of hydroxy, mercapto, halo, alkyl, alkenyl, alkynyl, phenyl, phenylalkyl, 
phenylalkenyl, alkoxy, phenoxy, phenylalkoxy, haloalkyl, haloalkoxy, fonmyl, nitro, cyano, 
amidino, cycloalkyl, hydroxyalkyl, alkoxyalkyl, phenoxyalkyl, phenylalkoxyalkyl, amino, 
monoalkylamino, dialkylamino, monophenylamino, monophenyialkylamino, aminoalkyl, 
monoalkylaminoalkyl, dialkylaminoalkyl, monophenylaminoalkyl, 
monophenylalkylaminoalkyl, carboxy, alkoxycarbonyl, phenylcarbonyl, benzylcarbonyl, 
alkylcarbonyl, carboxyalkyl, alkoxycarbonylalkyl, aminocarbonyl, 
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monoalkylaminocarbonyl, dialkylaminocarbonyl, phenylaminocarbonyl, 

aminocarbonylalkyl, monoalkylaminocarbonylalkyl, dialkylaminocarbonylalkyi, ureido, 

monoalkylureido, monophenylureido, and monobenzylureido; 
provided that when R 4 is -N(R 7 )-, R 3 can not be a heterocyclic ring system containing 4-8 

members consisting of carbon atoms and only one nitrogen atom, and 
as a single stereoisomer or a mixture thereof; or a pharmaceutical^ acceptable salt thereof. 
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International application No. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 

1. [7] aaimsNos.: 32,34-39,42 

because they relate to subject matter not required to be searched by this Authority, namely: 

see FURTHER INFORMATION sheet PCT/ISA/210 



-. [X] claims Nos.: 1-5,7,9, 12-15, 18-22, 24-29,31,33,46,41,43-45 (incomplete) 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 

an extent that no meaningful International Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



see additional sheet 



1 . [771 As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
L**-' searchable claims. 



2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I" I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' — ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. [ | No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



j" The additional search fees were accompanied by the applicant's protest. 
| )(| No protest accompanied the payment of additional search fees. 
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international Application No. PCT/EP 98/035G3 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Although claims 32, 34-39, 42 are directed to a method of treatment of 
the human/animal body, the search has been carried out and based on the 
alleged effects of the compound/composition. 



Claims Nos.: 32,34-39,42 

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by 
therapy 



Claims Nos.: 1-5,7,9,12-15,18-22,24-29,31,33,40,41,43-45 (incomplete) 



In the designated claims, the number of possible combinations of 
variables is very large, and some of the definitions are not properly 
defined (e.g. "heterocyclyr , "aryl"), so that an exhaustive and complete 
search was not possible for practical and economic reasons. Guided by the 
description and the spirit of the application, the claims in question 
have been searched have been searched mainly, but not exclusively, with 
regard to the preferred embodiments and examples mentioned in the 
description. 

(Cf. Arts. 6, 15, and Rule 33 PCT, Guidelines Exam. B III, 3.6, 3.7.) 
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This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-32 

Compounds of formula (la) wherein at the "right-hand part" 
of the molecule a phenylmethyl group is attached and the 
piperazine must have at least one substituent at a carbon 
atom (group Rla); pharmaceutical compositions containing 
these compounds. 



2. Claims: 33-39 

Pharmaceutical compositions containing compounds of formula 
(lb) which do not have a substituent Rla (no substituent at 
carbon atoms of the piperazine ring). 



3. Claims: 40-42 

Compounds of formula (Ic) wherein one of the N atoms of the 
piperazine ring is a quaternary nitrogen, the piperazine 
ring being optionally substituted, and pharmaceutical 
compositions containing these compounds. 



4. Claims: 43-46 

Compounds of formula (Id) wherein the "right-hand part" is 
substituted by a heterocycle; and pharmaceutical 
compositions containing these compounds. 
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